(19) 



J 



EuropSisches Patentamt 
European Patent Office 
Office europ6en des brevets 



(11) 



liiiiii 

EP 0 758 653 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

ia02.1997 Bulletin1997y08 

(21) Application nuniber: 96904302.5 

(22) Date of filing: 01 .03.1996 



(51) intCL^: C07D 487/04. A61K 31/505 

(86) International application number: 
PCT/JP96/00497 

(87) International publication number: 

WO 96/26940 (06.09.1996 Gazette 1996/40) 



(84) Designated Contracting States: 


• TAKAI, Haruki 


AT BE OH DE DK ES H FRGB GR IE IT LI LU MC 


Shizuoka411 (JP) 


NL PT SE 


. OHNO, Tetsujl 




Shizuoka411 (JP) 


(30) Priority: 01.03.1995 JP 41606/95 


* YAMADA, Koji 


(71) /Applicant: KYOWA HAKKO KOGYO CO., LTD. 


Sagamlhara-shi Kanagawa 229 (JP) 


• ICHIMURA, MichIo 


Chiyoda-ku, Tokyo 100 (JP) 


Shizuoka411 (JP) 


(72) Inventors: 


• KASE, HIroshI 


Koganel-shl Tokyo 184 (JP) 


• ONODA, Yasuo 


Shizuoka411 (JP) 


(74) Representative: VOSSIUS & PARTNER 


• SASAKI, Shln-ichl 


Postfach86 07 67 


Shizuoka411 (JP) 


81634 MQnchen (DE) 


• MACHII, Dalsuke 




Shizuoka411 (JP) 





(54) IMIDAZOQUINAZOUNE DERIVATIVES 

(57) Imidazoquinazoline derivatives represented by general formula (I) or pharmacologically acceptable salts 
thereof, wherein R** represents hydrogen, optionally substituted lower alkyl. etc.; R^ and R^ are the same or different 
and each represents hydrogen, optionally substituted lower alkyl, optionally substituted aralkyi, optionally substituted 
aryl, etc.. or R^ and together form an optionally substituted nitrogenous heterocycle; R^ represents hydrogen or 
optionally substituted lower alkyl; X represents O or S; Y represents a single bond or O; and n is 0. 1 . 2 or 3. 



(CH2)nNR^R^ 



CO 

in 

<£> 
CO 



Q. 

LU 



Primed by Rank Xer« (UK) Business Services 
2.13.130.4 



BNSOOCID: <EP ^0758653A1J_> 



EP0758 653A1 

Description 

Technical Field 

5 The present invention relates to imidazoquinazoline derivatives or pharmaceutically acceptable salts thereof which 

have the cyclic guanosine 3*,5*-monophosphate (cGMP)-specific phosphodiesterase (PDE) inhibitory activity and are 
useful for treating or ameliorating cardiovascular diseases such as thrombosis, angina pectoris, hypertension, heart faW- 
ure, arterial sclerosis, as well as asthma and the like. 

10 PackgrQimd Art 

cGMP plays an important role as a second messenger in intracellular signal transduction. An inhibitor of cGMP- 
spedfic PDE, an enzyme which degrades cGMP, increases the concentration of intracellular cGMP. enhances the 
effects of endothelium-derived relaxing factor (EDRF). nitro vasodilator or atrial natriuretic peptide, shows the antiplate- 
15 let activity, the anti-vasocontraction activity and the vasodilating activity, and are useful for treating angina pectoris, 
hypertension, congestive heart failure, post-PTCA restenosis, peripheral vascular diseases, bronchitis, chronic asthma, 
allergic asthma, allergic gravedo, glaucoma, alimentary canal diseases such as irritable intestine syndrome, and the 
like. 

The PDE inhibitory activity and the adenosine receptor antagonistic activity of imidazo[4,5-^]quinazoline deriva- 
20 tives are described in J. Med. Chem., 29. 972 (1986), J. Med. Chem.. 32, 2247 (1989). J. Org. Chem.. 5L 616 (1986) 
and the references cited therein. However, these compounds are neither particularly strong PDE inhibitors nor selective 
cGMP-spedfic PDE inhibitors. 

Further. 8-anilino-2,3-dihydro-1H-imidazo[4,5-g]quinazolin-2-one deivatives are disclosed in EP635507. 
The PDE inhibitors known so far inhibit not only cGMP-specif ic PDE but also the cyclk; adenosine 3'.5'-monophos- 
25 phate (cAMP) PDE which is an enzyme similar thereto, and therefore cause the elevation of the concentration of cAMP 
as well as intracellular cGMP and may cause side effects and the like. Further, the inhibitory activities thereof are not 
yet sufficient, and compounds which are more potent and selective are expected and desired. 

Disclosure of the Invention 

30 

The present invention relates to imidazoquinazoline derivatives [hereinafter referred to as Compound (I); the same 
applies to the compounds of other formula numbers] represented by formula (I): 




35 



40 




70 

Ji Y-(CHRVCH2)nNR2R^ 



45 wherein represents hydrogen, substituted or unsubstituted lower alky I, cycloalkyi, lower alkenyl, substituted or 
unsuk)stituted aralkyl. substituted or unsubstituted aryl. substituted or unsubstituted heteroaryialkyl, or substituted or 
unsut>stituted heteroaryl, and R^ represent independently hydrogen, substituted or unsubstituted lower alkyi, substi- 
tuted or unsubstituted aralkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryialkyl, or substi- 
tuted or unsubstituted heteroaryl. or R^ and R^ are combined to represent a substituted or unsubstituted heterocydrc 

so group containing a nitrogen atom, R'^ represents hydrogen or substituted or unsubstituted lower alkyI, X represents O 
or S, Y represents a single bond or O, n represents 0. 1 . 2. or 3, or pharmaceutically acceptat>le salts thereof. 

In the definitions of the groups of formula (I), the lower atkyi means a straight-chain or branched alkyI group having 
1 to 8 carbon atoms, such as methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, tert-butyl, pentyl. isopentyl. neo- 
pentyl, sec-pentyl, hexyl, isohexyl. heptyl, octyl. and isooctyl. The cycloalkyi means a cycloalkyi group having 3 to 8 car- 

55 bon atoms, such as cyclopropyl, cyclobutyl. cyclopentyl. cyclohexyl. cycloheptyl. and cyclooctyl. The lower alkenyl 
means a straight-chain or branched alkenyl group having 2 to 6 carbon atoms, such as vinyl, allyl, propenyl. methacryl, 
butenyl. crotyl. pentenyl, and hexenyl. The aralkyl means an aralkyl group having 7 to 15 carbon atoms, such as benzyl, 
phenethyl. benzhydryl. and naphthylmethyl. The aryl means phenyl and naphthyl, and the heteroaryl means pyridyl. 
pyrazinyl. pyrimidinyl, pyridazinyl. quinolyl. isoquinolyl. phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl. thienyt. 
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furyl pyrrofyl. imidazolyl. pyrazoJyl, oxazolyt, thiazolyl. triazolyl, tetrazolyl, benzothienyl, benzofuryl. indolyl. indazolyl, 
benzimidazoyi, benzotriazolyl, purinyl. and the like. The heterocyclic group containing a nitrogen atom means pyrrolid- 
inyl. piperidino. piperazinyl, morpholino. thiomorphdino. homopipericfinyl. homopiperazinyl, tetrahydropyridinyl. and the 
like. The alkyi moiety and heteroaryl moiety of the heteroarylalkyl have the same meanings as the above-defined lower 

5 alkyI and above-defined heteroaryl. respectively. 

The substituted lower alkyI has the same or different 1 to 3 substituents such as cycloalkyl. hydroxy, lower alkoxy. 
cart>oxy, lower alkoxycarbonyl. amino, monoalkyl-substituted amino, dialkyl-substituted amino, nitro. halogen, or substi- 
tuted or unsubstituted alicydic heterocyclic group. Examples of the alicyclic heterocyclic group are tetrahydrofuranyl, 
tetrahydropyranyl, piperidino, piperidinyl. piperazinyl, homopiperazinyl, morpholino, morpholinyl. thiomorpholinyl, thio- 

10 morpholino, pyn-olidinyl. and the like. The habgen includes fluorine, chlorine, bromide and iodine. The alkyI nraiety of 
the lower alkoxy. lower alkoxycarbonyl, monoalkyl-substituted amino, and dialkyl-substituted amino has the same 
meaning as the lower alkyl defined above, and the cycloalkyl has the same meaning as the cycloalkyl defined above. 
The substituted alicyclic heterocyclic group has the same or different 1 to 3 sut)stituents such as lower alkyl, aralkyi, 
aryl, heteroarylalkyl, or heteroaryl. and the tower alkyl, aralkyi. aryl, heteroarylalkyl, and heteroaryl have the same 

75 meanings as defined above, respectively. 

The substituted aralkyi, substituted aryl. substituted heteroarylalkyl. and substituted heteroaryl each has the same 
or different 1 to 5 substituents such as lower alkyl, hydroxy, lower alkoxy, carboxy. lower alkoxycarbonyl. amino, 
monoalkyl-substituted amino, dialkyl-substituted amino, nitro, sulfonamide, halogen, trrfluoromethyl, or the like. The 
lower all^l and the alkyl moiety of the lower alkoxy, lower alkoxycarbonyl. monoalkyl-substituted amino, dialkyl-substi- 

20 tuted amino have the same meaning as the lower alkyl defined above, and the halogen has the same meaning as the 
halogen defined above. 

The substituted heterocyclic group containing a nrtrogen atom has the same or different 1 to 3 suk)stituents such as 
substituted or unsubstituted lower alkyl. substituted or unsubstituted aralkyi, substituted or unsubstituted aryl. hydroxy, 
lower alkoxy, carboxy, lower alkoxycarbonyl, lower alkanoyl. amino, monoalkyl-substituted amino, dialkyl-substituted 

25 amino, nitro, sulfonamido, halogen, trifluoromethyl, oxo, heteroarylalkyl. heteroaryl, or the like. The lower alkanoyl 
means a straight-chain or branched alkanoyl group having 1 to 8 carbon atoms, such as formyl, acetyl, propionyl. 
butyryl. isobutyryl. valeryl. pivaloyl. hexanoyl. heptanoyl. and octanoyl. and the lower alkyl. aralkyi. aryl. lower alkoxy. 
lower alkoxycarbonyl. monoalkyl-substituted amino, dialkyl-substituted amino, halogen, heteroarylalkyl. and heteroaryl 
have the same meanings as defined above, respectively The substituted lower alkyl has the same or different 1 to 3 

30 substituents such as hydroxy, hydroxy-substituted or unsubstituted lower alkoxy, carbamoyl, or alkylcarbamoyi, the 
lower alkoxy has the same meaning as defined above, and the alkyl moiety off the alkylcarbamoyi has the same mean- 
ing as the lower alkyl defined above. The substituted aryl and substituted aralkyi each has the same or different 1 to 3 
substituents such as hydroxy, lower alkoxy. halogen, methylenedioxy. or the like, and the lower alkoxy and halogen have 
the same meanings as defined above, respectively 

35 The pharmaceutically acceptable salts of Compounds (I) include acid addition salts, for example, inorganic add 
addition salts such as hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, phosphate, and the like, and organic 
acid addition salts such as formate, acetate, benzoate. tartrate, maleate. fumarate, succinate, oxalate, glyoxylate. 
aspartate, methanesulfonate, benzenesulfonate, and the like. 

Then, a process for preparing Compound (I) is desaibed below. 



40 



45 



Process 1 : Conpound (la) wherein X is O 

Compound (la) can be prepared according to the following reaction steps. 



so 
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S5 (In the formulae, R\ R^. R^, R*. Y, and n have the same meanings as defined above.) 

Starting Compound (II) can be obtained according to the known process [J. Org. Chem.. 40, 356 (1975), etc.]. 
(Compound (III) can be obtained by reacting Compound (II) with one equivalent to an excess amount of an amine 
represented by the formula R^NHa (wherein R*^ has the same meaning as defined above) or an aqueous solution 
thereof, in a solvent such as ethanol, or butanol. if necessary, using a sealed container (in a sealed tube), at a temper- 
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ature between room temperature and ISO'^C for 1 to 24 hours. 

Compound (IV) can be obtained by reacting Compound (III) with a chlcffinating agent such as phosphorus oxychlo- 
ride, preferably in the presence of an organic base such as triethylamine. without a solvent or in a sovent such as 1 ,2- 
dichloroethane at a temperature between room temperature and the boiling point of the chlorinating agent employed for 
5 1 to 24 hours. 

Compound (VI) can be obtained by reacting Conpound (IV) with one equivalent to an excess amount of Compound 
(V), preferably in the presence of an organic base such as triethylamine. in a solvent such as tetrahydrofuran at a tem- 
perature between room temperature and the boiling point of the solvent employed for 1 to 24 hours. Starting Compound 
(V) can be obtained according to the processes described in Reference Examples or similar methods thereto. 

10 Compound (VIII) can be obtained by converting a hydroxy! group of Compound (VI) into an appropriate leaving 
group and reacting the resulting product with an amine represented by the formula R^R^NH (wherein R^ and have 
the same meanings as defined atx5ve) in the presence of not less than one equivalent of 2.6-lutidine or the like in a sol- 
vent such as N.N-dimethylfbrmamide or 1 .2-dichloroethane at a temperature between room tenperature and the tKMlIng 
point of the solvent employed for 1 to 24 hours. The conversion of the hydroxyl group of Compound (VI) into the leaving 

IS group can be carried out, for example, by reacting Compound (VI) with 1 to 5 equivalents of methanesulfonyl chloride 
in the presence of not less than one equivalent of 2,6-lutidine or the like in a solvent such as N.N-dimethylformamide or 
1 ,2-dichloroethane at a temperature t>etween room temperature and the boiling point of the solvent enployed for 1 to 
24 hours. 

Compound (VIII) can also be directly obtained by reacting Compound (IV) with Compound (VII), preferably in the 
20 presence of an organic base such as triethylamine. in a solvent such as tetrahydrofuran at a temperature between room 
temperature and the boiling point of the solvent employed for 1 to 24 hours. Starting Conpound (VII) can be obtained 
according to the processes described in Reference Examples or similar methods thereta 

Alternatively, Compound (VI) and Compound (VIII) can be obtained by reacting Compound (II) with a chlorinating 
agent such as phosphorus oxychloride or the like, and reacting the resulting product with Compound (V) or Compound 
25 (VII), followed by reaction with an amine represented by the formula R^NHg (wherein R"" has the same meaning as 
defined above) or an aqueous solution thereof, by changing the order of the above reactfons. 

Compound (IX) can be ofcrtained by catalytic reduction of Compound (VIII) in the presence of a catalyst such as pal- 
ladium on cart>on in a solvent such as tetrahydrofuran. ethanol. or N.N-dimethyHbrmamide under hydrogen atmos- 
phere, or in the presence of a reducing agent such as iron or ferric chloride in a solvent such as ethanol or water, at a 
30 temperature between room temperature and the boiling point of the solvent employed. 

Compound (la) can be obtained by cyclization of Compound (IX) using not less than one equivalent of N.N'-cartx>- 
nyldiimidazole, phosgene, or the like, if necessary, in the presence of a base, in an inert solvent. The examples of the 
base are triethylamine, pyridine, and the like. The examples of the inert solvent are water, alcohols (methanol, ethanol. 
and the like), non-polar solvents (ethyl acetate, ether, and the like), aprotic polar solvents (acetonitrile. dimethyHbrma- 
35 mide. dimethyl sulfoxide, tetrahydrofuran, dioxane. and the like), and halogenated hydrocartjons (dichloromethane, 
chloroform, and the like). The reaction is earned out at a tenperature between 0*C and the boiling point of the solvent 
enployed and is completed in10 minutes to 48 hours. 




Process 2 : Compound (lb) wherein X is S 

40 



Compound (lb) can be prepared according to the following reaction step: 



45 




SO 

(In the formulae. R\ R^, R^. R^. Y. and n have the same meanings as defined above.) 

Compound (lb) can be obtained by cyclization of Compound (IX) using not less than one equivalent of N.N'-thio- 
caitx)nyldiimida20le, carbon disulfide, thiophosgene. or the like, if necessary in the presence of a base, in an inert sol- 
vent. The examples of the base and inert solvent are the same as those described for preparation of Compound (la). 
55 The reaction is carried out at a temperature between 0**C and the boilir^ point of the solvent enployed and is completed 
in 10 minutes to 48 hours. 

The intermediates and the desired compounds in the processes described above can be isolated and purified by 
purification methods conventionally used in organic synthetic chemistry, for example, filtration, extraction, washing, dry- 
ing, concentratfon. recrystallization. and various kinds of chromatography. The intermediates may also be subjected to 
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the subsequent reaction without purification. 

Among Compounds (I), some may have a tautomer. The present invention includes all possible isomers including 
tautomers and mixtures thereof. 

In the case where a salt of Compound (I) is desired and it is produced in the form of the desired salt, it can be sub- 
5 jected to purification as such. In the case where Compound (I) is produced in the free form and its salt is desired. Com- 
pound (I) is dissolved or suspended in a suitable solvent, followed by addition of an add to form a salt, which may be 
isolated and purified. 

Compounds (I) and pharmaceutically acceptable salts thereof may be in the form of adducts with water or various 
solvents, which are also within the scope of the present invention. 
70 The examples of Compound (I) obtained in the present invention are shown in Table 1 . 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



BNSOOCID: <EP ^07S8653A1J_> 



6 



EP0758 653A1 



10 



IS 



Table 1-1 

2 



>(CH2)„NR2r» 



position of 

Compd. No. X substitution y n 

(2.3,4) 



O CjH 



2"S 



-{CH2)2-0-(CH2)2- 



R" 



H 



so 



2 
3 



O CzHs 
O CgHs 



3 
4 



0 -(CH2)2-0-(CH2y2- H 
0 <CHi)s- H 



25 



S C2HS 



S C2HS 



0 -(CH2)2-0-(CH2)2- H 

0 -(CH2)5- H 



30 



35 



40 



45 



6 



8 



9 



10 



S C2HS 



S C2H5 



S C2HS 



S C2HS 



C2H5 



C2H5 



S C2H5 



-(CH2)2-N-(CH2)2- 

CH3 

.(CH2)2-N-(CH2)2. 

CH2C6H5 



-(CH2)2-N-(CH2)2 



N 




H 



H 



H 



H 



N=:\ 

H CH2— d > H 



SO 
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Table 1-2 

2 




IS 


Compd. No. 


X 




position of 
substitution y 
{2.3.4) 


n 


R* R^* 


R* 


11 


s 


C2H5 


2 


0 


-(CH2)2-0-(CH2)2- 


CH3 


20 


12 


s 


C2HS 


2 


0 


-(CH2)2-N-(CH2)2- 
CH3 


CH3 


















13 


s 


C2H5 


3 


0 


-{CH2)2-0-(CH2)2- 


H 


25 


14 


s 


C2H5 


4 


0 


-(CH2)2-0-(CH2)2- 


H 




15 


s 


C2HS 


4 


0 


.{CH2)5- 


H 


30 


16 


s 


C2H5 


4 


0 


-(CH2)2-N-(CH2)2- 

CH3 


H 
















35 


17 


s 


C2H5 


4 


0 


H (CH2)3CH3 


H 




18 


s 


C2HS 


4 


0 


H (CH2)2CH3 


H 


40 


19 


s 


C2H5 


4 


0 


H CH2-^ 


H 


45 


20 


s 


C2HS 


4 


0 


-(CH2)4- 


H 



SO 
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TO 



Table 1-3 

2 



H HN-'^Y^^ 





Comod. No. 


X 




position of 
substitutton 
(2.3.4) 


Y 


n 


r2 r' 


R* 


15 


21 


o 


C2H5 


2 


0 


1 


-(CH2)2-0.(CH2)2- 


H 








C2H5 


2 


0 


1 


-(CH2)5- 


H 




23 


o 


C2H5 


2 


0 


1 


C2H5 C2H5 


H 


25 


24 


o 


C2HS 


2 


0 


1 


-(CH2)2-N-(CH2)2- 

CH3 


H 




25 


o 


CaHs 


3 


0 


2 


CH3 CH3 


H 


30 


26 


o 


C2H5 


4 


0 


2 


CH3 CH3 


H 




27 


o 


C2H5 


2 


0 


3 


-(CH2)2-0-(CH2)2- 


H 


35 




















28 


o 


C2H5 


2 


0 


3 


.(CH2)s- 


H 


40 


29 


s 


C2HS 


2 


0 


1 


-(CH2)2-0-(CH2)2- 


H 


45 


30 


s 


C2H5 


2 


0 


1 


-(CH2)s- 


H 



SO 
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Table 1-4 

2 




15 


Compd. No. 


X 




position of 
substitution 
{2.3,4) 


Y 


n 


r2 r3 


r-* 




















Oi 






0 

4m 


n 

w 


1 




u 
n 


SO 


32 


s 




2 


0 


1 

1 


\^"2/2 Y \^'"2/2 
CH3 


H 

1 1 


















33 


S 


CaHs 


2 


0 


2 


CH3 CH3 


H 




34 


s 


C2H5 


2 


0 


2 


-(CH2)2-0-(CH2)2- 


H 




35 


s 


C2HS 


2 


0 


1 


-(CH2)2-0-(CH2)2- 


CH3 


30 


36 


s 


C2H5 


2 


0 


3 


-(CH2)2-0-(CH2)2- 


H 




37 


s 


C2HS 


2 


0 


3 


-(CH2)5- 


H 


35 


38 


s 


C2H5 


3 


0 


1 


-(CH2)2-0-(CH2)2- 


H 




39 


s 


C2H5 


3 


0 


1 


-(CH2)5- 


H 


40 


40 


s 


C2HS 


3 


0 


1 


C2H5 C2HS 


H 



45 



SO 
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Compd. No. 



Table 1-5 




2d3 



Y.(CHR^)-(CH2)nNR^R 



position of 

X r"* substitution y n R^ 
(2,3,4) 



15 



41 



S 



CHa 



CH3 



H 



so 



42 



43 



S C2H5 



C2H5 



-(CH2)2-0.(CH2)2- 



CH3 



CH3 



H 
H 



SB 



30 



35 



40 



44 S CzHs 2 



45 



S C2H5 2 



46 S C2H5 



47 



S C2H5 



-(CH2)2-N-(CH2)2- 




-{CH2)2-N-(CH2)2- 

,0CH3 

-(CH2)4- 




H 



H 



H 



45 



48 



49 



S C2H5 



S CoH 



2"S 



-(CH2)2-ljl-(CH2)2^ 

CH2CH3 



H 



0 CH2CH2OH CH2CH2OH H 



50 



50 



S C2H5 



-(CH2)2-N-(CH2)3- 

CH3 



H 
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Table 1-6 



10 




2d3 



I ^ Y-(CHR'')-(CH2)nNR^R 
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Compd. No. 


X 




posiuon oi 
substitutton 
{2.3,4) 


Y 


n 


R2 R3 




51 


S 


C2HS 


2 


— 


0 


-(CH2)6- 


H 


SO 


52 


S 


C2HS 


2 


— 


0 


H (CH2)3CH3 


H 




53 


o 


C2H5 


2 


— 


0 


.(CH2)2-l;l-{CH2)3- 

CH3 


H 


25 


54 


s 


C2HS 


4 


- 


0 


C2HS C2H5 


H 




55 


o 


C2H5 


4 




0 


C2H5 C2H5 


H 


30 




















56 


o 


C2H5 


4 




0 


-{CH2)2-N-(CH2)2- 

CH3 


H 


35 


57 


s 


C2H5 


2 


0 


2 


-(CH2)5- 


H 




58 


s 


C2HS 


2 


0 


2 


C2H5 C2HS 


H 


40 


59 


o 


C2HS 


2 


0 


2 


.(CH2)5- 


H 


4B 


60 


o 


C2H5 


2 


0 


2 


CH3 CH3 


H 



SO 
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10 



15 



20 



25 



30 



35 



40 



45 



Table 1-7 




^ Y-(CHR'')-(CH2)nNR^R^ 



position of 



Compd.No. X ^"5!!"""°" Y n 

(2,3,4 ) 



61 
62 
63 
64 
65 
66 
67 

68 
69 
70 



O CaHs 
S C2H5 
S C2H5 

C2HS 
C2H5 

C2H5 
C2H5 
CaHj 
C2H5 
C2H5 



S 
S 

s 
s 
s 
s 
o 



4 

4 



4 
4 



O 
O 
O 
O 
O 
O 
O 



2 
3 
1 



■(CH2)2-0-(CH2)2- 

C2H5 ^21^5 
-(CH2)5- 



-(CH2)2-N-(CH2)2- 

CH3 

-(CH2)2-N-(CH2)2- 

CH2CH3 

-(CH2)2-N-(CH2)2- 

CH2CH20H 

-(CH2)4- 



C2H5 
CjHs 
C2H5 



C2H5 
C2H5 
CaHs 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
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Table 1-8 

2 




4 

^-{CHRV(CH2)„NR2r^ 





Compd. No. 


X 


R^ 


position of 
substitution 
{2.3.4 ) 


Y 


n 


R2 R3 


R'' 


15 


71 


s 


CjHs 


2 


— 


0 


-CH2-CH=CH-(CH2)2- 


H 


20 


72 


s 


C2H5 


2 


- 


0 


-(CH2)2-N-(CH2)2- 

CH2CH20CH2CH20H 


H 




73 


s 


C2HS 


2 




0 


.{CH2)2-N-(CH2)2- 

CH2CONHCH(CH3)2 


H 


2S 


74 


s 


C2H5 


2 




0 


-(CH2)2-N-(CH2)2- 

ui:°> 


H 


30 


75 


s 


C2HS 


2 


- 


0 


-(CH2)2-CH(C02C2H5)-(CH2)2- 


H 


35 


76 


o 


C2H5 


2 




0 


-(CH2)2-CH(C02C2Hs)-(CH2)2- 


H 


77 


o 


C2H5 


2 




0 


-(CH2)2-N-(CH2)2- 

6 


H 


40 


78 


o 


C2HS 


2 


0 


2 


C2H5 C2H5 


H 


45 


79 


s 


C2HS 


3 


0 


2 


-(CH2)2-0-(CH2)2- 


H 




80 


s 


C2H5 


3 


0 


2 


C2H5 C2H5 


H 



SO 
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Table 1-9 

2 



X=^ J[ J Y-(CHR*)-(CH2)nNR2R^ 

V, 

10 R^ 





Compd. No. 


X 


R' 


position of 
substitution 
{2,3,4 ) 


Y 


n 


R2 


R" 


75 




















81 


o 


C2HS 


3 


0 


2 


-(CH2)2-0-(CH2)2- 


H 


20 


82 


s 


C2H5 


4 


0 


2 


-(CH2)2-0-(CH2)2- 


H 




83 


s 


C2H5 


4 


0 


3 


.(CH2)2-0-(CH2)2- 


H 


2S 


84 


s 


C2H5 


4 


0 


3 


C2H5 C2H5 


H 


30 


85 


o 


C2H5 


2 




0 


-(CH2)2-N.(CH2)2- 
CH2CH3 


H 




86 


o 


C2H5 


3 


0 


1 


-(CH2)2-0-(CH2)2- 


H 


3S 


87 


o 


C2H5 


3 


0 


1 


-(CH2)s- 


H 




88 


0 


C2H5 


3 


0 


2 


C2H5 C2H5 


H 


40 


89 


s 


C2H5 


2 




0 


CH3 CH3 


H 



45 

Then. PDE inhibitory activity and pharmacological activity of the representative Compounds (I) are described in 
more detail by Test Examples. 

Test Example 1 : The inhibitory activity on PDE derived from canine tracheal smooth muscle 

so 

(1) Purification of an enzyme 

According to the method of Torphy et al. [Mol. Pharmacol., 3L 206 (1990)], PDE V (cGMP-specific PDE) was puri- 
fied from canine tracheal smooth muscle. 

55 

(2) Measurement of PDE activity 

The activity was measured based on the method of Kincaid et al. [J.D. Ck)rbin et aL, Methods Enzymol.. 159. 457 
(1988). Academic Press, New York]. The measurement was can-ied out using, as a substrate, 1.0 ^lM [^H]cGMP, and 
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the reaction was carried out in a buffer having the fdlcwing composition: 

50 mM N.N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (pH 7.2). 1 mM MgCl2. 0:1 mg/ml soybean trypsin inhibitor 
The reaction was started by addition of an enzyme and stopped by addition of hydrochloric acid after 10 to 30 min- 
utes at SO^'C. Thereafter, sodium hydroxide was added for neutralization and 5'-GMP was converted into guanosine 
5 using 5'-nucleotidase. The reaction solution was subjected to DEAE-Sephadex A-25 cdunm. pHJGuanosine was 
eluted with distilled water and the radioactivity was measured with a liquid scintillation counter. The inhibitor was dis- 
solved in 1,7% DMSO. 

The results on the PDE inhibitory activity are shown in Table 2. 

10 

Table 2 



Compd. 
No. 


PDE V Inhbitory 
activity* 


1 


74%(1nM) 


4 


97%(1nM) 


15 


63%(1nM) 


21 


29%(1nM) 


29 


91%(1nM) 


32 


79%(1nM) 


42 


89%(1nM) 


71 


97%(1nM) 


75 


92%(1nM) 


76 


88%(lnM) 


79 


95%(1nM) 


80 


92%(1nM) 



*: inhbhion rale (%) 



35 

Test Example 2 : The hypotensive effect in rats 

After a male Sprague-Dawley rat anesthetized with urethane was fixed in the supine position, a cannula was 
40 inserted into trachea and the rat was artificially ventilated under the conditions of a tidal volume of 10 mg/kg and 60 
breathes/min. The carotid artery and the duodenum were cannulated tor measuring blood pressure and administering 
a drug, respectively. The drug was dissolved in distilled water and administered duodenally using the atx>ve cannula. 
Mean blood pressure (mBP) until 30 minutes after the drug-administration was measured and the maximum loweing 
rate (%) from the value before the drug-administration (100%) was determined. The average value of 2 samples was 
45 calculated in each dose. No change of mBP was observed during 30 minutes in case of administering distilled water. 
The results are shown in Table 3. 



Table 3 





Hypotensive activity 
(rat, i.d.) N=:2 


Dose of drug (mg/kg) 


0.1 


1 


10 


Compound 4 Maximum lowering rate (%) 


9.0 


21.5 


25.1 


Compourvj 71 Maximum lowering rate (%) 


16.1 


22.8 


23.2 



Compound (I) or pharmacceutically acceptable salts thereof can be formulated into the normally employed forrr^. 
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for example, tablets, capsules, injections, drops, suppositories, or the like, and the resulting preparations can be admin- 
istered orally or parenterally. for example, intramuscularly, intravenously, intra-arterialy, by instillation, or rectally by sup- 
positories. Formulation into those oral or parenteral preparations normally uses the known methods. Preparations may 
contain various excipients, lubricants, binders, disintegrating agents, suspending agents, isotonizing agents, emulsifi- 
5 ers. and the like. 

The examples of carriers to be used for preparations are water, distilled water for injection, physiological saline, glu- 
cose, sucrose, mannitol. lactose, starch, cellulose, methylcellulose, carboxymethyl cellulose, h^roxypropyl cellulose, 
alginate, talc, sodium citrate, calcium cartx>nate, calcium hydrogenphosphate. magnesium stearate, urea, silicone 
resin, sorbitan fatty acid ester, glyceric acid ester, and the like. 
10 The dose and frequency of administration varies depending upon the mode of administration, the age. weight and 
conditions of patients, and the like. Normally, tiie oral dose of 0.05-5 g/60 kg/day is suitable. In the case of instillation, 
the dose is preferably in a range of 0.01-5 mg/kg/min. and preferably does not exceed the limit of the oral dose per day. 

Certain embodiments of ttie present invention are illustrated in the following Examples and Reference Examples. 

75 Best Mode fo r Carrying Out the Invention 

The measurement of proton nuclear magnetic resonance spectrum (NMR) used in Examples and Reference 
Examples was carried out at 270MHz unless otherwise indicated. Peak positions are expressed as units of 1/million 
(ppm) downf ield from tetramettiylsilane. Peak shapes are expressed as follows: 
20 s:singlet. d:doublet. t:triplet. q:quartet. m:multiplet. br:broad 

Reference Example 1 

7-Etiiylamino-6-niti'o-4(3H)-quina2olone (Compound III-1) 



25 



30 



35 



A 70% aqueous ethylamine solution (40 ml) was added to a solution (70 mO of 7-ch!oro-6-nit'0-4(3H)-quina2olone 
(6.31 g. 28.0 mmd) in ethanol and the mixture was heated with stirring at 1 10**C for 4 hours in a sealed tube. After cool- 
ing to room temperature, the reaction mixture was poured into water and the precipitated crystals were collected by fil- 
tration. The crystals were washed with etiianol and dried to give the title compound (2.6 g. 39%). 

^H-NMR (DMSO-de) 6(ppm): 1.26(3H. t. J=6.9Hz). 3.35-3.50(2H. m). 6.92(1H. s), 8.07(1H, s), 8.10-8.15 (1H. m), 
8.74(1 H, s). 11. 9-1 2.2(1 H. br). 

Reference Example 2 

4-Chloro-7-ethylamino-6-nttroquina2oline (Compound IV- 1) 



7-Ethylamino-6-nitro-4(3H)-quinazolone (12.0 g, 51 .3 mmol) obtained in Reference Example 1 was added to phos- 
phorus oxychloride (126 ml) and tfie mixture was stirred at 120''C for 2 hours. After a solvent was distilled off. the resi- 
40 due was subjected to azeotrope with toluene. After azeotropy a saturated aqueous solution of sodium bicarbonate was 
added thereto, the mixture was extracted with ethyl acetate, and the organic layer was dried over anhydrous magne- 
sium sultete. The drying agent was tillered off and the filtrate was concentrated under reduced pressure to give the titie 
compound (11.58 g. 89%) as a crude product. Compound (iV-1) was used in tiie subsequent reaction without further 
purification. 

45 

Pfiference Example 3 
2-(Hydroxymethyl)benzytamine 

so Lithium aluminium hydride (17.4 g, 458 mmd) was suspended in dried tetrahydrofuran (300 ml), followed by stirring 

under ice-cooling in an argon atmosphere. A solution of 2-cyanobenzaldehyde (20.0 g. 153 mmol) dissolved in dried 
tetrahydrofuran (100 ml) was dropwise and portionwise added thereto and the reaction solution was stirred for 3 hours 
under heating at reflux. After the reaction, the solution was ice-coded and sodium sulfate 10 hydrate was portionwise 
added thereto until foaming and fever ceased. The reaction solution was filtered and the filtrate was concentrated to 

ss give the titie compound (20.9 g. quantitative) as oily substances. This compound was used in the subsequent reaction 
witiiout further purification. 
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Reference Example 4 

7-Ethylamino-4-[2-(hydroxymethyl)beruylamino]-6-rdtroquira^ 

5 4-Chloro-7-ethylamtno-6-nitroquina2oline (11.58 g, 45.9 mmol) obtained in Reference Example 2 was suspended 

in tetrahydrofuran (400 ml), and 2-(hydroxymethyl)benzylamine (7.50 g, 54.7 mmol) obtained in Reference Example 3 
and triethylamine (30 ml) were added thereto, followed by stirring at room tenrperature for one night. After the reaction, 
the reaction mixture was concentrated under reduced pressure, and the residue was purified by silica gel column chro- 
matography (elution of chloroform - chlorofbrm/methanol = 100) to give the title compound (10.60 g. 65%). 

10 

^H-NMR (CDCI3) 8(ppm): 1.39(3H. t. J=7.1H2). 3.38(2H. q. J=7.1Hz). 4.75(2H, s). 4.85(2H. s). 6.89{1H. S). 7.25- 
7.30(2H, m). 7.41-7.44(2H, m). 7.69(1 H. s), 8.36(1 H. s). 8.95(1 H. br). 9.27(1 H, s). 

Pefergnge Example g 

15 

7-Ethylamino-4-[3-(hydroxymethyl)ben2ylamino]-6-nitroquinazoline 

According to a similar manner as that in Reference Example 4 except that 4-chloro-7-ethylamino-6-nrtroquina2oline 
otJtained in Reference Example 2 and 3-(hydroxymethyl)benzylamine. which is prepared from 3-cyanobenzaldehyde 
20 according to a similar manner as that in Reference Example 3, were used, the title compound was obtained. 

^H-NMR (DMSO-de) 6(ppm): 1.27(3H. t. J=7.1Hz). 3.35(2H. q. J=7.1H2), 4.48(2H. d, J«5.6H2), 4.74(2H, d, 
J=5.6Hz), 5.17(1H. t. J=5.6Hz), 6.86(1 H. s), 7.17.7.32(4H. m), 7.74(1 H, br), 8.33(1 H. s), 9.23(1 H, br), 9.29(1 H, s). 

25 Reference Example 6 

7-Ethylamino-4-[4-(hydrQxymethyl)benzytamino]-6-nitroquinazoline 

According to a similar manner as that in Reference Example 4 except that 4-chlorO''7-ethyIamino-6-nitroquinazoline 
30 obtained in Reference Exanple 2 and 4-(hydroxymethyl)benzylamine, which is prepared from 4-cyanobenzaldehyde 
according to a similar manner as that in Reference Example 3. were used, the title confpound was obtained. 

^H-NMR (CDCI3-CD3OD) 6(ppm): 1.41(3H, t. J=7.3Hz). 3.42 (2H, q, J=7.3Hz). 4.64(2H. s). 4.82(2H. s). 6.95 (1H, 
s). 7.32-7.42(4H, m). 8.41(1 H. s). 9.03(1 H. s). 

35 

Reference Example 7 

2-(1 -Hydroxyethyl)benzylamine 

40 AIM solution of methylmagnesium bromide in tetrahydrofuran (12 ml. 12 mmol) was dropwise and portionwise 
added to a solution of 2-cyanobenzaldehyde (1 .31 g, 10.0 mmol) dissolved in dried tetrahydrofuran (25 ml), followed by 
stirring at room temperature for one night. After the reaction, water was added to the reaction mixture followed by 
extraction with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, the drying agent was fil- 
tered off, and the solution was concentrated under reduced pressure to give 1-(2-cyanophenyl)ethanol (1.47 g, quanti- 

45 tative). 

^H-NMR (CDCI3) 6(ppm): 1.54(3H. d. J=6.6Hz), 5.51(1H. q, J=6.6Hz). 7.31(1H, d. J=6.9H2), 7.35-7.50(2H. m), 
7.83(1 H, d. J-7.6HZ). 

so Lithium aluminium hydride (0.758 g, 20.0 mmol) was suspended in dried tetrahydrofuran (20 ml), followed by stir- 
ring under ice-cooling in an argon atmosphere. A solution of 1-(2-cyanophenyl)ethanol (1.47 g) obtained above dis- 
solved in dried tetrahydrofuran (20 ml) was dropwise and portionwise added thereto and the reaction solution was 
stirred for one hour under heating at reflux. After the reaction, the solution was ice-cooled and sodium sulfate 1 0 hydrate 
was portionwise added thereto until foaming and fever ceased. The reaction solution was filtered and tiie filtrate was 

55 concentrated to give the title compound (1 .21 g. 84%) as oily substances. This compound was used in the subsequent 
reaction without further purification. 
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Reference Example 8 

7-Ethylamino-4-[2-(1-hydroxyethyl)ben2ylamino]-6-nitroquinazoline 

5 According to a similar manner as that in Reference Example 4 except that 4-chtoro-7-ethylamino-6-nitroquinazoline 

obtained in Reference Example 2 and 2-(1-hydroxyethyl)benzylamine obtained in Reference Example 7 were used, the 
title compound was obtained. 

^H-NMR (CDCI3) 8{ppm): 1 .39(3H. t, J=7.3H2). 1 .62(3H, d, J=6.6H2). 3.35(2H. q. J=7.3Hz), 4.89(2H. s). 5.24 (1 H. 
q. J=6.6Hz). 6.88(1H. s). 7.26-7.43(4H. m). 7.52(1H, dd. J=1.5Hz, 7.6H2). 7.68(1H. br). 8.34 (1K s). 8.90(1H, s). 

Reference Examoie 9 

7-Ethylamino-4-[2-(nnorphollnomethyl)benzylamino]-6-nitroquina2ofine 

7-Ethylan^no-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquina2oline (2.0 g, 5.67 mmol) obtained in Reference 
Example 4 was dissolved in N.N-dimethyHornriamide (50 ml), and 2,6-lutidine (1.46 ml, 12.5 mmol) was added thereto 
at room temperature. Methanesulfbnyl chJoride (0.96 ml. 12.5 mmol) was added to the mixture, followed by stirring at 
50<»C for one hour. After the reaction, water was added to the reaction mixture and the precipitated solid was dried to 
give a solid (2.9 g). 

The solid (1 .45 g) obtained above was dissolved in N.N-dimethylformamide (50 ml), and morpholine (1 .0 ml, 1 1 .50 
mmol) and sodium iodide (0.85 g. 5.66 mmol) were added thereto, followed by stirring at 100**C for 2 hours. After the 
reaction, water was added to the reaction mixture and the precipitated solid was dried to give the title compound (980 
mg, 82%). 

^H-NMR (CDCI3) 8(ppm): 1 .40(3H, t, J=7.1 Hz), 2.50-2.60 (4H. m). 3.38(2H. q. J=7.1 Hz), 3.62(2H, s). 3.70-3.80(4H, 
m). 4.89(2H. s). 7.01 (1H. s). 7.27-7.37 (3H. m). 7.50-7.60(1 H. m). 7.67-7.82(2H, m), 8.56 (1H. s). 8.74(1 H. s). 

The following compounds of Reference Examples 10 to 19. 21 to 25, and 49 to 58 were prepared according to a 
manner similar to that in Reference Example 9 except for using 7-ethylamino-4-[2-(hydroxymethyl)benzylamino]-6-nit- 
roquinazoline, 7-ethylamino-4-[3-(hydroxymethyl)benzylamino]-6-nitroquinazoline, 7-ethylamino-4-[4-(hydroxyme- 
thyl)ben2ylamino]-6-nitroquina2oline. or 7-ethylamino-4-[2-(1-hydroxyethyl)ben2ylamino]-6-nitroquina20line obtained in 
Reference Example 4, 5. 6, or 8, and converting the hydroxyl groups into appropriate leaving groups, and thereafter 
using the corresponding amines in place of morpholine. 

Reference Example 10 

7-Ethylamino-4-[3-(morpholinomethyl)benzylamino]-6-nttroquinazoline 




40 The title compound was obtained from 7-ethylamino-4-[3-(hydroxymethyl)ben2ylamino]-6-nitroquinazoline 



obtained in Reference Example 5 and morpholine. 

^H-NMR (CDCI3) 6(ppm): 1 .39(3H. t, J=7.4Hz). 2.43-2.50 (4H, m). 3.36(2H, q. J=7.4Hz). 3.47(2H. s). 3.64-3.77(4H, 
m), 4.85(2H, s). 6.60(1 H, br). 6.99(1 H. s). 7.27-7.36(2H. m), 7.41(1 H. s), 7.65-7.69(1 H. m), 8.52(1 H. s). 8.79(1 H, 
45 S). 

Reference Example 11 

7-Ethylamino-6-nitro-4*(4-(ptperidinomethyl)benzylamino]quinazoline 

so 

The title compound was obtained from 7-ethylamino-4-[4-(hydroxymetiiy!)benzylamrno]-6-nitroquina20line 
obtained in Reference Example 6 and piperidine. 

^H-NMR (CDCI3) 6(ppm): 1.39(3H. t. J=7.2Hz), 1.50-2.00 (6H. m). 2.80-3.00(2H. m). 3.50-3.70(4H. m), 3.36 (2H. 
55 q. J=7.2Hz), 4.80(2H. s). 6.94(1 H. s). 7.40 (2H. d, J=7.9Hz). 7.51 (2H. d. J=7.9H2). 7.60-7.70 (1 H. m). 8.47(1 H. s). 
8.97(1 H.s). 
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Reference Example 12 

7-Ethylamino-6-nitro-4-[2-(piperidinomethyl)benzylamino]quinazoline 

5 The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl}benzylamino]-6-nitroquinazoline 

obtained in Reference Exanrple 4 and piperidine. 

^H-NMR (CDCI3) 6(ppm): 1.40(3H. t. J=7.1Hz). 1.50-1.80 {6H. m). 2.50-2.60(4H. m), 3.37(2H. q, J=7.1Hz). 
3.58(2H, s), 4.86(2H. d. J=4.3Hz), 6.96(1 H. s). 7.23-7.35(3H. m). 7.57(1 H, d. J=6.3Hz), 7.68(1 H, br). 8.41 (1H. br), 
10 8.55(1 H, s).8.70(1H,s). 

Reference Example 13 

4-[2-(Diethyiaminomethyl)benzylamino]-7-ethylamlno-6-nitroquinazoline 

15 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzyiamino]-6-nitroquinazoline 
obtained in Reference Example 4 and diethylamine. 

^H-NMR (CDCI3) 6(ppm): 1.11(6K t. J=7.2Hz). 1.38(3H. t J=7.2Hz), 2.70-2.85(4H, m). 3.34(2H, q. J=7.2Hz), 
20 3.74(2H. s). 4.89(2H, d. J=3.5Hz). 6.91(1 H, s), 7.20-7.30(3H, m), 7.45-7.50(1 H. m), 7.60-7.70(1 H, m), 8.51(1 H. s), 

8.60(1 H. 6). 9.85(1 H.br). 

Referengg ExampleJA 

25 7-Ethylamino-4-[2-(4-methylpiperazln-1-ylmethyl)benzylamino]-6-nifroquinazoiine 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzylamino]-6-nitroquinazoiine 
obtained in Reference Example 4 and 1-methylpiperazine. 

30 ^H-NMR (CDCI3) 6(ppm): 1.41(3H, t, J=7.2Hz), 2.28(3H. s). 2.32-2.62(8H. m). 3.36(2H, q. J=7.2Hz). 3.60 (2H, s). 

4.84(2H. d, J=6.9Hz). 6.98(1 H. s), 7.20-7.32(3H. m). 7.55-7.59(1 H, m), 7.68(1 H, br). 7.83 (1H, br). 8.56(1 H. s). 
8.68(1 H. s). 



35 
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Reference Example 15 

4-[2-(4-Benzylpiperazin-1-ylmethyl)benzylamtno]-7-ethylamino-6-nitroquinazoline 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 4 and 1-benzylpiperazine. 

^H-NMR (CDCI3) 6(ppm): 1.41(3H. t J=7.3Hz). 2.40-2.65 (8H. m), 3.39{2H. q. J=7.3Hz). 3.44(2K s). 3.59 (2H. s). 
4.83(2H, d. J=5.0Hz)» 6.98(1 H. s), 7.21 -7.35(8H. m), 7.57(1 H. d. J=6.6Hz), 7.69(1 H, br), 8.00(1 H, br). 8.56 (1 H, s), 
8.72(1 H.s). 

45 Reference Example 16 

7-Ethylanruno-6-nitro-4-{2-[4-(2-pyridyl)piperazin-1-ylmethyl]benzylamino}quinazoline 

The title compound was obtained from 7-ethyiamrno-4-[2-(hydroxymethyl)benzylamino]-6-nitroquinazoline 
so obtained in Reference Example 4 and 1-(2i3yridyl)ptperazine. 

^H-NMR (CDCI3) 5(ppm): 1.36(3H. t. J=7.3Hz), 2.68-2.72 (4H, m), 3.35(2H. q. J=7.3Hz). 3.57-3.61 (4H. m). 
3.68(2H. s). 4.91 (2H. s). 6.61 -6.69{2H, m), 6,98 (1H, s). 7.23-7.40(4H. m), 7.45-7.60(3H. m). 8.16 (1H, d. J=3.6Hz). 
8.55(1 H.s). 8.66(1 H.s). 

55 
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Reference Example 17 

7-Ethytamino-6-nitro-4-{2-{[(2-pyndyl)methyl]aminomethyl}benzylami^^ 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2yiamino]-6-nitroquina20line 
obtained in Reference Example 4 and I(2-pyridyl)methyOamine. 

^H-NMR (DMSO-dg) 6(ppm): 1.27(3H. t J=7.1H2). 3.34(2H. q. J=7.1Hz). 3.83(2H, s). 3.86(2H. s), 4.82(2H, d. 
J=4.3Hz). 6.85(1H, s). 7.18-7.90(7H. m). 8.29(1H. s), 8.44(1H, d. J=4.0H2). 9.21(1K s), 9.30(1H. br). 

Reference E xample 18 

7-Ethylamlno-4-[2-(1-morpholinoethyl)benzylamino]-6-nitroquinazoline 

The title compound was obtained from 7-ethylamino-4-[2-(1-hydrQxyethyl)benzy1amino]-6-nitroquinazoline 
obtained in Reference Example 8 and morpholine. 

"•H-NMR (CDCI3) S(ppm): 1.39-1. 43{6H, m), 2.43-2.50(2H. m). 2.50-2.62(2H, m), 3.39(2H, q. J=7.3H2). 3.64- 
3.73(4H. m). 3.89(1 H. q. J=6.6H2), 4.75-4.82(1 H, m). 5.05-5.1 3(1 H. m). 6.80(1 H. br), 7.00(1 H. s). 7.26-7.38(2H, 
m), 7.43-7.50(2H. m), 7.69(1 H. br). 8.56(1 H. s). 8.70(1 H, s). 

Reference Example 19 

7-Ethylamlno-4-{2-[1-(4-methylpiperazln-1-yl)ethyl]benzylamino}-6-nitroquina20 

The title compound was obtained from 7-ethylamino-4-[2-(1-hydroxyethyi)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 8 and 1-methylpipera2ine. 

^H-NMR (CDCI3) 6(ppm): 1 .38-1 .44(6H. m), 2.21 (3H. s). 2.35-2.70(8H, m), 3.39(2H, q, J=7.3H2). 3.97(1 H. q, 
J=6.9Hz). 4.70-4.75(1 H. m). 5.02-5.09(1 H. m). 6.93-7.00(1 H, m). 7.00(1H. s). 7.25-740(2H. m), 7.43-7.50(2H, m), 
7.78(1 H. br). 8.56(1 H. s). 8.67 (1H. s). 

Reference Example 20 

7-Ethylamino-4-[4-(morpholinomethyl)ben2ylamino]-6-nitroquinazoline 

7-EthyIamino-4-[4-(hydroxymethy!)benzylamino]-6-nitroquina2oline (1.5 g. 4.25 mmol) obtained in Reference 
Example 6 was suspended In 1 .2-dlchloroethane (50 ml), and 2.6-lutidine (0.74 ml. 6.35 mmol) was added thereto. 
Methanesulfonyl chloride (0.48 ml. 6.35 mmol) was added to the mixture, followed by stinring at 70''C for one hour. After 
the reaction, water was added to the reaction mixture, the mixture was extracted with chloroform, arwj the organic layer 
was dried over anhydrous magnesium sulfate The drying agent was filtered off and the filtrate was concentrated under 
reduced pressure to give oily substances (1 .56 g). 

The oily substances (1.56 g) obtained atxwe was dissolved in N.N<iimethytf6rmamide (50 ml), and morpholine 
(2.24 ml, 25.7 mmol) and sodium iodide (1 .27 g, 8.47 mmoO were added thereto, followed by stirring at 100**C. After the 
reaction, the reaction mixture was concentrated under reduced pressure and the residue was purified by silica gel col- 
umn chromatography (eluent: chloroform - chloroform/methanol = 100) to give the title compound (1 .78 g, 99%). 

^H-NMR (CDCI3) 6(ppm): 1 .39(3H. t. J«7.3Hz). 2.42-2.46 (4H. m), 3.36(2H, q. J=7.3H2). 3.49(2H. s). 3.67-3.71 (4H. 
m). 4.83(2H. d. J=5.3H2). 6.97(1 H. s). 6.94-7.01 (1H. m). 7.29-7.37(4H. m). 765-7.69(1 H. m), 8.51 (1H. s). 8.87(1 H. 
s). 

Reference Eyample 21 

7-Ethylamino-4-[4-(4-methylpipera2in-1-ylmelhyl)ben2ylamino]-6-nitroquina20line 

The title compound was obtained from 7-ethylamino-4-[4-(hydroxymethyl)ben2ylamino]-6-nitroquinazoline 
obtained in Reference Example 6 and 1-methylpipera2ine. 

^H-NMR (CDCI3) 6(ppm): 1.41(3H. t. J=72Hz). 2.45(3H. s). 2.88-2.91 (4H. m), 3.29-3.34(4H, m). 3.38(2H. q. 
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J=7.2Hz). 3.65(2H, s), 4.86(2H. s). 6.99(1H. s). 7.30{2H, d, J=7.9H2), 7.40(2H. d. J=7.9Hz). 8.48(1 H, s), 9.00(1 H. 
S). 

Reference Example 28 

5 

4-{4-[(1-Butylamino)methyQben2ylanruno}-7-ethylamino-6-nitroquinazolin 

The title compound was obtained from 7-ethylamino-4-[4-(hydroxymethyl)ben2ylamino]-6-nitroquinazoline 
obtained in Reference Example 6 and 1-butylamine. 

10 

^N-NMR (DMSO-de) 5(PPm): 0.87(3K t. J=7.6Hz). 1.24-1.34 (5H. m), 1.47-1.53(2H. m). 2.72(2H. t. J=7.6Hz). 
3.39(2H, q. J=6.9Hz). 3.94(2H, s), 4.75(2H. d, J=5.0Hz). 6.86(1 H. s). 7.38(4H. s). 7.77(1 H. t. J=5.0H2). 8.32(1 H. 
s), a28(2H. m). 

15 Reference Example 23 

7-Ethyiamirio-6-nitro-4-{4-[(1-propylamino)methyQberizylanriino}quinazoline 

The title compound was obtained from 7-ethylamino-4-[4-(hydroxymethyl)benzyiamino]-6-nitroquinazoline 
20 obtained in Reference Example 6 and 1 -propylamine. 

^H-NMR (DMSO-de) 5(PPm): 0.89(3H. t. J=7.3H2). 1.27(3H. t. J=7.1Hz), 1.54-1.63(2H, m), 2.80(2H. t, J=7.7Hz). 
3.37(2H. q, J=7.1 Hz). 4.06(2H. s). 4.76 (2H. d. J=5.4H2), 6.87(1 H, s). 7,41(4H. s), 7.77 (1 H. t, J=5.4H2). a31(1H. 
s). 9.29(2H, m). 

25 

R eference Examp l e 2 4 

7-Ethylamino-6-nitro-4-{4-{((2-pyridyOmethyl]aminomethyl}ben2ylamino}quinazoiine 

30 The title compound was obtained from 7-ethylamino-4-[4-(hydroxymethyl)benzytamino]-6-nitroquinazoline 
obtained in Reference Exanple 6 and [(2-pyridyl)methyl]amlne. 

^H-NMR (DMSO-de) 5(PPm): 1.27(3K t. J=7.1Hz). 3.39(2K q. J=7.1Hz). 3.69(2H. s). 3.76(2H. s). 4.73(2H, d. 
J=6.9Hz), 6.86(1 H. s). 7.23(1 H. dd, J=5.0Hz, 7.6Hz). 7.30-7.34(1 H, m). 7.44(1 H. d. J=7.9H2). 7.70-7.77(2H. m). 
35 8.30-8.33(2H. m), 8.47(1 H. d, J=4.6H2). 9.21 (1 H, br), 9.29(1 H. s). 

Reference Example 25 

7-Ethylamino-6-nitro-4-{4-[(1-pyrrolidinyl)methyQben2ylamino}quina20line 

40 

The title compound was obtained from 7-ethylamino-4-{4-(hydroxymethyl)benzylamino]-6-nitroquinazoline 
obtained In Reference Exanple 6 arxl pyrrolidina 

^H-NMR (DMSO-dg) 6(ppm): 1.27(3H. t. J=7.0Hz), 1.81-1.88 (4H. m). 3.08-3.14(4H. m), 3.40(2H, q. J=7.0H2). 
45 4.30(2H. s), 4.78(2H. d. J=5.6Hz). 6.88(1 H, s). 7.39-7.45(4H, m), 7.74(1 H, t, J==5.6Hz), 8.32(1 H, s). 9.29(2H, m). 

Reference Example g6 
2-(2-Hydroxyethoxy)benzylamine 

so 

2-Cyanophenol (1 .0 g. 8.39 mmol) was dissolved in N.N-dimethyHormamide (5 ml), and potassium carl>onate (1 .22 
g. 8.82 mmol) and methyl bromoacetate (0.85 ml, 8.98 mmol) were added thereto, followed by stirring at room tenper- 
ature for one hour. After the reaction, water was added to the reaction mixture, and the precipitated solid was collected 
followed by drying (1 .33 g. 83%). 
55 Lithium aluminium hydride (6.0 g. 158.0 mmol) was suspended in dried tetrahydrofuran (150 ml), and a solution of 
the solid (10.0 g) obtained above dissolved in dried tetrahydrofuran (80 ml) was dropwise and portionwise added 
thereto, followed by stirring for 5 hours under heating at reflux After the reaction, the solution was ice-cooled and 
sodium sulfate 10 hydrate was portionwise added thereto until foaming and fever ceased. The reaction solution was fil- 
tered and the filtrate was concentrated to give the titie compound (6.08 g. 70%) as oily substances. 
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^H-NMR (CDCI3) 6(ppm): 3.73-3.85(4H, m), 4.14(2H. t. J=4.3Hz). 6.83-6.91 (2H, m), 7.08-7.30(2H, m). 

Reference Example 27 

5 7-Ethylamino-4-[2-(2-hydroxyethQxy)ben2ylamino]-6-nitroquina2oli 

4-Chloro-7-ethylamino-6-nitroquina2oline (3.90 g, 15.4 mmol) obtained in Reference Example 2 was si^pended in 
tetrahydrofuran (200 ml), and triethylamine (4.8 ml. 34.2 mmol) was added thereto, followed by stirring at room temper- 
ature. A solution of 2-(2-hydroxyethoxy)benzylamine (3.15 g, 18,9 mmol) obtained in Reference Example 26 dissolved 
10 in tetrahydrofuran (30 ml) was dropwise added to the mixture, followed by stin-ing for one night. After the reaction, water 
was added to the reaction mixture, and the precipitated solid was collected followed by drying to give the title compound 
(3.62 g, 61%). 

^H-NMR (CDCI3) 6(ppm): 1.39(3H, t. J=7.1Hz), 3.37(2H. q. J«7.1Hz), 3.93(2H. t. J=4.3Hz), 4.14(2H, t. J=4.3H2). 
IS 4.85(2H. d. J=5.3Hz). 6.85-6.95(3H. m). 7.22-7.29(1 H. m), 7.37(1 H. s), 7.44(1 H, d. J=7.3Hz), 7.60(1 H, dd, 
J=5.3Hz. 5.3Hz). 8.43(1H. s). 8.55(1H. br). 9.23(1H. s). 

Reference Example 28 

20 7-Ethylamino-4-[2-(2-morpholinoethoxy)benzylamino]-6-nitroquinazoline 

7-Ethylamino-4-[2-(2-hydroxyethoxy)ben2ylamino]-6-nitroquinazoline (1.0 g. 2.61 mmol) obtained in Reference 
Example 27 was suspended in N,N-dimethylformamide (100 ml), and 2,6-lutidine (0.8 ml. 6.8 mmol) and methanesul- 
fonyl chloride (0.5 ml. 6.2 mmol) were added thereto, followed by stimng at 50"C for one hour. After the reaction, the 
solvent was removed under reduced pressure, water was added to the residue, and the precipitated solid was collected 
by filtration followed by drying (0.95 g). 

The solid (0,475 g) obtained above was dissolved in N,N<Jimethylformamide (20 ml). arxJ morpholine (0.6 ml, 7.02 
mmol) and sodium iodide (0.35 g, 2,34 mmol) were added thereto, followed by stirring at 100**C for 8 hours. After the 
reaction, water was added to the reaction mixture, the mixture was extracted with chloroform, and the organic layer was 
dried over anhydrous magnesium sulfate. The drying agent was filtered off, the filtrate was concentrated, and the resi- 
due was purified by silica gel column chromatography (eluent: chloroform/methanol = 100) to give the title compound 
(0.43 9,73%). 

^H-NMR (CDCI3) 6(ppm): 1.40(3H. t. J=7.1Hz), 2.58-2.62 (4H. m), 2.89(2H, t. J=5.8Hz). 3.37(2H. q. J=7.1Hz), 
3.65-3.69(4H. m). 4.22(2H, t. J=5.8H2). 4.86(2H. d, J=5.6Hz), 6.78-6.82(1H, m), 6.90-7.00 (3H, m). 7.25-7.40(2H, 
m). 7.60-7.70(1H, m), 8.52 (1H. s). 8.70(1 H, s). 

The following compounds of Reference Examples 29 to 31 , 42, 44 to 46, 48, and 63 to 68 were prepared according 

• to a manner similar to that in Reference Exarrple 28. 
40 

Reference Example 29 

7-Ethylamino-6-nitro-4-[2-(2-piperidinoethoxy)ben2ytamino]quinazoiine 

45 The title compound was obtained from 7-ethylamino-4-[2-(2-hydroxyethoxy)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 27 and piperidine. 

^H-NMR (CDCI3) 6(ppm): 1.35-1. 50(2H, m). 1.40(3H, t, J=7.1Hz). 1 .55-1 .80(4H, m). 2.50-2.75(4H, m), 2.93 (2H, t, 
J=5.6H2). 3,37(2H, q, J=7.1Hz), 4.23(2H, t. J=5.6Hz), 4.86(2H, d. J=:5.6Hz), 6.92-6.99(3H, m). 7.26-7.46(2H, m). 
so 7.62-7.71(1H, m), 8.51(1H. s), 8,83(1H, s). 

Pftference EfflTOle 30 

4-{2-[2-(Diethylamino)ethoxy]ben2ylamino)-7-ethylamino-6-nltroquina2o!ine 

55 

The title compound was obtained from 7-ethylamino-4-[2-(2-hydroxyethoxy)ben2ylamino]-6-nitroquina20line 
obtained in Reference Example 27 and diethylamine. 

^H-NMR (CDCI3) 6(ppm): 1.06(6H. t, J=7.1H2), 1.39(3H. t, J=7.3H2). 2.68(4H, q, J=7.1H2). 2.94{2H, t, J=5.6H2). 
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3.35(2H, q. J=7.3H2), 4.13{2H. t J=5.6Hz), 4.85(2H. d. J=5.6H2). 6.89-6.96(3H, m). 7.24-7.30(1 H, m). 7.42(1H. d. 
J=7.3H2), 7.67(1 H, br), 8.51 (1H. s), 8.79(1 H, s). 

Reference Example 31 

5 

7-Ethylamino-4-{2-[2-(4-methylpiperazln-1-yl)ethoxy]ben2ylamino}-6-nltroquin 

The title compound was obtained from 7-ethylamino-4-[2-(2-hydroxyethoxy)ben2ylamino]-6-nltroquina20line 
obtained in Reference Example 27 and 1-methylpipera2ine. 

10 

^H-NMR (CDCI3) 6(ppm): 1.40(3H. t, J:=7.2H2), 2.26(3H, s). 2.30-2.52(5H, m), 2.57-2.75(3H. m). 2.91(2H. t, 
J=5.7H2). 3.37(2H. q, J=7.2Hz), 4.21(2H. t. J=5.7H2). 4.85(2H. d. J=5.9H2), 6.85-6.99(3H. m). 7.05-7.15(1H, m). 
7.22-730(1 H, m), 7.42(1 H. dd, J=1.5H2, 74H2). 7.62-7.70(1H. m), 8.52(1H. S). 8.77(1H. s). 

IS Reference Example 32 

3- [3-(Dimethylamino)propoxy]ben2ylamine 

3- Cyanophenol (3.50 g. 29.4 mmol) was dissolved in N.N-dimethylformamide (5 ml), and 60% sodium hydride (2.70 
20 g, 67.5 mmol) was added thereto under ice-cooling, followed by stirring for one hour. 3-(Dimethylamino)propyl chloride 

hydrochloride (4.64 g. 29.4 mmol) was added to the mixture followed by stirring from under ice-cooling to at room tem- 
perature for 4 hours. After the reaction, water was added to the reaction mixture, the mixture was extracted with ether, 
and the extract was concentrated under reduced pressure to give oily substances. 

Lithium aluminium hydride (3.35 g, 88.2 mmol) was suspended in dried tetrahydrofuran (50 ml), and a solution of 
25 the oily substances (5.21 g) obtained above dissolved in dried tetrahydrofuran (100 ml) was dropwise and portionwise 
added thereto, followed by stirring for 2 hours under heating at reflux. After the reaction, the solution was ice-cooled and 
sodium sulfate 10 hydrate was portionwise added thereto until foaming and fever ceased. The reaction solution was fil- 
tered and the filtrate was concentrated to give the title compound (4.00 g. 95%) as oily substances. 

30 ^H-NMR (CDCI3) 6(ppm): 1 .90-2.00(2H. m). 2.25(6H, s). 2.45(2H, t. J=7.3H2). 3.83(2H. br), 4.02{2H. t. J=6.4Hz), 

6.78(1 H. dd. J=2.3Hz. 79H2). 6.85-6.88 (2H. m). 7.21(1 H. d. J=7.9H2). 

R^f^r^ng^ Example 33 

35 4-{3-[3-(Dimethyiamino)propoxy]ben2ylamino]-7-ethylamino-6-nitroquina2oline 

4- Chloro-7-ethylamino-6-nitroquinazoline (2.70 g, 10.7 mmol) obtained in Reference Example 2 was suspended in 
tetrahydrofuran (150 ml), and triethylamine (7.4 mi, 53.1 mmd) was added thereto, followed by stirring at room temper- 
ature. A solution of 3-[(3-cfimethylamino)propoxy]ben2ylamine (3.33 g, 16.0 mmol) otrtained in Reference Example 32 

40 dissolved in tetrahydrofuran (50 ml) was dropwise added to the mixture, followed by stirring for one night. After the reac- 
tion, the reaction mixture was concentrated under reduced pressure and the residue was purified by silica gel column 
chromatography (eluent: chloroform/methanol = 50) to give the title compound (4.15 g, 92%). 

^H-NMR (CDCI3) 6(ppm): 1.37(3H. t. J=7.3Hz). 2.09-2.20 (2H, m), 2.58(6H. s). 2.82-2.97(2H. m), 3.32(2H. q. 
45 J=7.3H2). 3.97(2H. t. J=5.2H2). 4.79(2H. s). 6.67-6.70(1 H. m). 6.89(1H, s). 6.88-6.98(1 H. m). 7.09-7.18(1H. m). 

7.58-7.62(1 H. m). 8.46(1 H, s). 9.12(1 H, s). 

The following compounds of Reference Examples 34, 35, 37 to 39, 60, 62. 70. and 72 were prepared according to 
a manner similar to that in Reference Example 33. 

so 

Reference Example 34 

4- {4-[3-(Dimethylamino)propoxy]ben2ylamino]-7-ethylamino-6-nitroquinazoline 

55 The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquina2oline obtained in Reference Example 2 
and 4-[3-(dimethylamino)propoxy]ben2ylamine, which is prepared from 4-cyanophenol according to a similar manner 
as that in Reference Example 32. 

^H-NMR (CDCI3) 6(ppm): 1.40(3H, t, J=:7.2H2), 1.95-2.05 (2H. m). 2.31 (6H. s). 2.52(2H. t. J=7.4H2), 3.39 (2H, q. 
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J=7.2Hz). 4.02(2H. t, J=5.2Hz). 4.76(2H, d. J=5.4H2). 6.20-6.24(1 H. m), 6.89(2H. d, J=8.3Hz), 6.98(1 H, s). 
7.31(2H, d, J=8.3H2), 7,63-7,70{1H. m). 8.54(1H. s). 8.72(1H. s). 

Rpfprennft gxamole 35 

5 

442-[3-(Dimethylamino)propoxy]benzylamino}-7-ethylarnino-6-nitroquina20line 

The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquina20line obtained in Reference Example 2 
and 2-[3-(dimethylamino)propoxy]benzylamine, which is prepared from 2-cyanophenol according to a similar manner 
w as that in Reference Example 32. 

^H-NMR (CDCI3) 6(ppm): 1.38(3H. t, J=7.2Hz), 2.00-2.11 (2H. m). 2.27(6H. s). 2.57(2H, t. J=7.2H2). 3.34 (2H. q. 
J=7.2H2). 4.11(2H, t. J=6.2Hz), 4.84(2H, S). 6.83-6.92(3H, m). 7.20-7.25(1H, m), 7.25-7.37 (1H. m). 7.60-7.67(1H. 
m). 8.48(1 H, s). 8.82(1 H, s). 

15 

Reference Example 36 




2-(3-Morpholinopropoxy)benzylamine 

20 2-Cyanophenol (1.19 g, 10.00 mmol) was dissolved in N.N-dimethyHormamide (10 ml), and 60% sodium hydride 
(0.48 g, 12.0 mmol) was added thereto under ice-cooling, followed by stirring for one hour. 1 -Bromo-3-chloropropane 
(1.2 ml, 12.0 mmol) was added to the mixture followed by stirring from under ice-cooling to at room temperature for 4 
hours. After the reaction, water was added to the reaction mixture, the mixture was extracted with ethyl acetate, and the 
extract was concentrated under reduced pressure to give oily substances. 

25 The oily substances (3. 4g) obtained above was dissolved in N.N-dimethylformamide (10 ml), and morphofine (0.87 
ml. 20.0 mmol) was added thereto, followed by stirring for one night. After the reaction, water was added to the reaction 
mixture, and the mixture was extracted with ether. The organic layer was dried, the drying agent was filtered off, and the 
filtrate was concentrated under reduced pressure to give 2-(3-morpholinopropoxy)benzonitrile (1.62 g. 66%). 



30 ^H-NMR (CDCI3) 6(ppm): 2.00-2.09(2H, m), 2.40-2.50(4H, m). 2.57(2H. t, J=4.5H2). 3.68-3.74(4H, m). 4.16 (2H. t. 

J=6.3Hz). 6.95-7.03(2H. m), 7.49-7.56(2H, m). 

Lithium aluminium hydride (0.356 g. 9.35 mmol) was suspended in dried tetrahydrofuran (10 ml), and a solution of 
2-(3-morphoIinopropoxy)benzonitrile (0.814 g, 3.31 mmol) obtained above dissolved in dried tetrahydrofuran (5 ml) was 
35 added thereto under ice-cooling in an argon atmosphere, followed by stirring for one hour under heating at reflux. After 
the reaction, the solution was ice-cooled and sodium sulfate 10 hydrate was portionwise added thereto until foaming 
and fever ceased. The reaction solution was filtered and the filtrate was concentrated to give the title compound (0.71 
g. 86%) as oily substances. This compound was used in the subsequent reaction without further purification. 

^ 40 Reference Example 37 

7-Ethylamino-4-[2-(3-morpholinopropoxy)benzylamino]-6-nitroquinazoiine 

The title compound was obtained from 4-chloro-7-ethylamino-6'nitroquinazoline obtained in Reference Example 2 
45 and 2-(3-morpholinopropoxy)benzylamine obtained in Reference Example 36. 



^H-NMR (CDCI3) 6(ppm): 1.37(3H. t. J=7.1Hz), 1.96-2.07 (2H. m), 2.39-2.50(4H. m). 2.52{2H, t. J=7.1Hz). 
3.32(2H. q. J=7.1Hz). 3.65-3.70(4H. m), 4.09(2H. t, Jo6.3Hz). 4.84(2H. d. J=5.6Hz). 6.87-6.91 (3H. m), 7.06- 
7.12(1H, m). 7.23(1H. d, J=8.2Hz). 7.27-7.34(1H. m). 7.61-7.67(1H. m), 8.49(1H. 6), 8.75 (1H, 6). 

so 

Reference Example 38 



7-Ethylamino-4-[2-(4-morpholinobutoxy)benzylamino]-6-nitroquinazo!ine 



55 The title compound was otrtained from 4-chloro-7-ethylamino-6-nitroquina2oline obtained in Reference Example 2 
and 2-(4-morpholinobutoxy)ben2ylamine. which is prepared from 2-cyanophenol. 4-bromo-1-chlorobutane. and mor- 
pholine according to a similar manner as that in Reference Example 36. 

^H-NMR (CDCy 6(ppm): 1.40(3H. t. J=7.2Hz), 1.70-2.00 (4H. m), 2.40-2.50(6H. m); 3.37(2H, q. J=7.2H2), 3.62- 
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3.78(4H. m). 4.10(2H. t. J=6.4H2). 4.85(2H. s). 6.70(1H. br). 6.80-7.00(2H. m). 7.20-7.40(2H. m). 7.60-7.70{1H. m). 
8.52(1h!s). 8.71(1 H,s). 

Rofiarqnr.P Example 39 

7-Ethylamino-6-nitro-4-[2-(4-piperidinobutoxy)benzylamino]quinazoline 

The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquina20line obtained in Reference Example 2 
and 2-(4-piperidinobirtoxy)ben2ylamine. whidi is prepared from 2-cyanophenol. 4-bromo-1-chlorobutane. and pipend- 
10 ine according to a similar manner as that in Reference Example 36. 

iH-NMR (COaa) 8(ppm): 0.85-0.95(4H. m). 1.39(3H. t. J=7.3Hz). 1 .80-2.00(6H. m), 2.15-2.30(2H. m). 2.90- 
3 10(4H m). 3.35(2H. q. J=7.3Hz). 4.06(2H. t. J=5.6H2). 4.85(2H. s). 6.81-6.94(3H. m). 7.21 (1H, dd. J=6.6Hz. 
7 6Hz) 7 41 (1 H, d, J=7.6Hz). 7.63(1H br). 7.86(1H. br). 8.42(1H. s). 9.06(1H. s). 
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PftffrrP"'-'' g^amP'e 40 
2-11 -{HydroxymethyOethoxy]benzylamine 

so 2-Cyanophenol (1 0 g, 8.39 mmol) was dissolved in N.N-dimethylformamide (5 ml), and 60% sodium hydride (0.40 
g 1 0 mmoO was added thereto under ice-cooling, followed by stirring for one hour. Methyl (±)-2-bromopropionale (1 .03 
nil 9 23 mmol) was added to the mixture followed by stirring at room temperature for one night. After the reaction, water 
was added to the reaction mixture, and the mixture was extracted with ethyl acetate. The organic layer was dned, the 
drying agent was filtered off, and the filtrate was concentrated under reduced pressure to give 2-[1-(methaxycartx>- 

25 nyl)ethoxy]benzonitrile (1 .70 g, 99%). 

1H-Nf»/IR (CDCy 8(ppm): 1.e9(3H. d, J=6.9H2). 3.76(3H. s). 4.90(1H. q. J=6.9Hz). 6.86(1 H. d, J=8.6Hz). 7.05(1H, 
dd. J.7.6H2. 7.6Hz). 7.51(1 H. dd. J=7.6Hz. 8.6Hz). 7.57(1 H. d. J=7.6Hz). 

Uthium aluminium hydride (0.980 g, 25.8 mmd) was suspended in dried tetrahydrofuran (20 ml), and a solution of 
2-I1-(methoxycarbonyl)ethoxy]benzonitile (1.70 g) obtained above dissolved in dried tetrahydrofuran (20 ml) was 
added thereto under ice-cooling in an argon atmosphere, followed by stirring for one hour under heating at reflux. After 
the reaction the solution was ice-cooled and sodium sulfate 10 hydrate was portionwise added thereto until foaming 
and fever ceased. The reaction solution was filtered and the filtrate was concentrated to give the title compound (0.71 
a 86%) as oily substances. This compound was used in the subsequent reaction without further purification. 

The following compounds of Reference Examples 41 . 43, 47. 79. 81 . 83. 85. and 87 were prepared according to a 
manner similar to that in Reference Example 4. 

Reference Example 41 

7-Ethylamino-4-{2-[1-(hydroxymethyOethoxy)benzylamino}-6-nitroquinazoline 

The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquinazoline obtained in Reference Example 2 
and 2-[l -(hydroxymethyOelhoxy]benzylamine obtained in Reference Example 40. 

iH-NMR (CDCy 8(ppm): 1.37(3H. t, J=7.2Hz). 1.41(3H. d. J=6.4Hz). 3.31(2H. q. J=7.2H2). 3.80-3.87(1H, m). 
3.97-3.99(1H. m). 4.60-4.75(2H. m). 5.03-5.10(1H. m). 6.83-6.96(3H. m). 7.21-7.26(1H. m). 7.40(1H. d. J=7.9Hz). 
7.45-7.60(1H. br). 7.60-7.66(1 H. m). 8.39(1H. s). 8.88(1H. s). 

so Reference E xample 42 

7-Ethylamino-4-{2-[1-(nrx)rphoHnomethyl)ethoxy]benzylamino}-6-nHroquinazoline 

The title compound was obtained from 7-ethylamino-4-{2-tl-(hydroxymethyl)ethoxy]benzylamino}-6-nitroquna20- 
55 line obtained in Reference Example 41 and morpholine. 

^H-NMR (CDCI3) 8(ppm): 1.30-1.43(6H. m). 2.00-2.20(2H. m), 2.40-2.60(4H. m). 3.38(2H, m), 3.52-3.70(4H. m). 
4.60-4.90(3H. m). 6.85-7.00(3H. m). 7.20-7.41 (2H. m). 7.60-7.70(1 H. m). 8.52(1 H. s). 8.76(1 H. s). 
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Reference Example 43 

7-Ethylamino-4-[3-(2-hydroxyethoxy)ben2ylamino]-6-nitroquina20line 

5 The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquinazoline obtained in Reference Example 2 

and 3-(2-hydroxyethoxy)ben2ylamine. which is prepared Irom 3-cyanophenol aocording to a similar manner as that in 
Reference Example 26. 

^H-NMR (CDCy 6(ppm): 1.28(3H. t, J=6.9Hz). 3.34(2H. q. J=6.9H2), 3.70(2H. t, J=4.9Hz). 3.94(2H. t. J=4,9Hz). 
10 4.72(2H. d. J=5.4Hz). 4.75-4.85(1 H. m), 6.79-6.85(2H. m), 6.88^.94{2H. m), 7.23(1 H. dd. J=7.9Hz. 8.4Hz), 7.70- 

7.74(1 H. m), 8.32(1 H. s). 9.15-9.23(1 H, m), 9.28(1 H. s). 

Reference Example 44 

15 7-Ethylamino-4-[3-(2-morpholinoethoxy)benzylamino]-6-nitroquinazoline 

The title compound was obtained from 7-ethylamino-4-[3-(2hydroxyethaxy)ben2ylamino]-6-nitroquinazoline 
obtained in Reference Example 43 and nrK)rpholine. 

20 ^H-NMR (CDCI3) 5(ppm): 1.28(3H, t. J=7.2H2), 2.46-2.52 (4H. m). 2.70(2H, t. J=5.7H2). 3,36(2H, q, J=:7.2H2). 

3.76-3.80(4H. m). 4.07(2H. t, J=5.7H2). 4.73(2H. s), 6.81-6.85(2H. m). 6.92-6.95(2H. m). 7.23(1 H. dd. J=7.9Hz, 
8.4H2), 7.71 -7.76(1 K m), 8.33(1 K s). 9.28(1 H. s). 
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Reference Example 45 

7-Ethylamino-6-nitro-4-[3-(2-piperidinoethoxy)ben2ylamino]quina20line 

The title compound was obtained from 7-ethylamino-4-I3-(2-hydroxyethoxy)ben2ylamino]-6-nitroquinazoline 
obtained in Reference Example 43 and piperidine. 

^H-NMR (CDCI3) 6(ppm): 1.28(3H, t. J=7.2H2), 1.50-1.80 (6H. m), 3.03(2H. t. J=4.9H2). 3.30-3.50{6H. m). 
4.26(2H. t. J=4.9Hz). 4.74(2H. d. J=5.4H2). 6.87 (1H. s), 6.89(1H, d. J=7.4H2). 6.98-7.01 (2H. m). 7.28(1K dd, 
J=7.4H2. 7.9Hz). 7.74-7.78(1 H. m). 8.34(1 H. s). 9.24-9.29(2H. m). 

35 Reference Example 46 

4-{3-[2-(Diethylamino)ethoxy]ben2ylamino}-7-ethylamino-6-nitroquina2oline 

The title compound was obtained from 7-ethylamino-4-[3-(2-hydroxyethoxy)benzylamino]-6-nitroquinazoline 
40 obtained in Reference Exanr^e 43 and diethylamine. 

^H-NMR (CDCI3) 6(ppm): 1 .36-1 .51 (9H. m). 3.30-3.43(6H. m). 3.57(2H, t. J=4.7Hz). 4.48(2H. t. J=4.7H2). 4.82(2H. 
s). 6.83(1 H. dd. J=2.5H2. 7.9H2). 6.95 (1H. s). 7.06(1 H, dd. J=2.5Hz. 7.4H2). 7.15(1H. s). 7.22(1 H. dd, J=7.4Hz, 
7.9Hz). 7.72-7.75(1 H. m), 8.44(1 H. s). 9.16(1 H. s). 
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Rftterence Example 47 

7-Ethyl£unino-4-[4-(2-hydroxyethQxy)ben2ylamino]-6-nitroquina2oline 

so The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquina2oline obtained in Reference Example 2 
and 4-(2-hydroxyethoxy)ben2ylamine, which is prepared from 4-cyanophenol according to a similar manner as that in 
Reference Example 26. 

^H-NMR (DMSO-de) 5(ppm): 1.26(3H. t J=7.1H2). 3.35(2K q. J=7.1H2). 3.69-3.72(2K m). 3.95(2H, t. J^S.OHz), 
ss 4.67(2H. d. J=5.3H2). 4.86(1H. t. J=5.4Hz). 6.84(1H. s). 6.89(2H. d. J=8.4Hz). 7.29 (2H, d, J=8.4Hz). 7.73(1K br). 
8.33(1 H. s), 9.18 (1H. br). 9.26(1 H. s). 
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Reference Example 48 

7-Ethylamino-4-[4-(2-morpholinoethoxy)benzylamino]-6-nitroquinazoline 

The title compound was obtained from 7-ethylamino-4-[4-(2-hydra)cyethoxy)benzylamino]-6-nitroquina2oline 
obtained In Reference Example 47 and morpholine. 

^H-NMR (DMSO-de) 6(ppm): 1.29(3H. t. J=7.1H2), 2.47-2.51 (4H. m). 2.69(2H. t. J=5.8H2). 3.39(2K q. J=7.1H2), 
3.56-3,59(4H. m). 4.05{2H. t. J=5.8Hz). 4.68(2H. d, J=5.3Hz). 6.86(1 H, s), 6.88(2H, d. J=8.3H2). 7.28(2H. d, 
J=8.3H2). 7.72-7.76(1H. m). 8.33(1H, s). 9.10-9.15(1H. m), 9.28(1H, s). 

Reference Example 49 

7-Ethylamino-6-nitro-4-[2-(4-phenylpipera2in-1-ylmethyl}ben2yiamino]quina2oline 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquina20line 
obtained in Reference Example 4 and 1-phenylpipera2ine. 

^H-NMR (CDCI3) S(ppm): 1.36(3H. t. J=7.3H2), 2.70-2,75 (4H. m), 3.15-3.19(4H, m), 3.34(2H, q. J=7.3H2). 
3.66(2H. s). 4.87(2H. d. J=5.0Hz), 6.82-6.88(2H, m), 6.93(1 H, s), 7.21-7.38(7H. m). 7.50-7.57(1 H. m), 7.85- 
7.90(1 H. m), 8,55(1 H. s), 8.65(1 H, s). 

Reference Example 5Q 

4-{2-[4-(2-Chlorophenyl)pipera2in-1-ylmethyqben2ylamino}-7-ethylamtno-6-nitroquinazoli 

The title compound was obtained from 7-ethylamino-4-{2-(hydroxymethyl)ben2ylamino]-6-nltroquina2ollne 
obtained in Reference Example 4 and 1-(2-chlorophenyl)pipera2lne. 

^H-NMR (CDCI3) 5(ppm): 1.38{3H. t. J=7.3Hz). 2.74-2.78 (4H. m), 3.04-3.07(4H. m), 3.35(2H. q, J=7.3Hz). 
3.68(2H. s). 4.86(2H. d, J=5.0Hz). 6.93-6.98(3H. m). 7.15-7.38(5H, m), 7.55-7.60(1 H, m). 7.60-7.67 (1H, m). 7.90- 
7.99(1 H. m). 8.56(1 H. s). 8.73(1H. s). 

Reference Exanple 51 

7-Ethylamino-4-{2-[4-(2-methoxyphenyl)piperazin-1-ylmethynbenzylamino}-6-nitroquina2ollne 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquina20llne 
obtained in Reference Example 4 and 1-(2-methoxyphenyl)pipera2ine. 

^H-NMR (CDCI3) 6(ppm): 1 .38(3H. m). 2.74-2.83(4H, m). 3.00-3.10(4H. m). 3.34(2H. m). 3.67(2H. s). 3.83 (3H, s). 
4.86(2H. d, J=5.0H2), 6.82-7.00(5H. m), 7.27-7.45(3H. m). 7.50-7.56(1 H, m), 7.60(1 H, br). 8.56(1 H, s), 8.73(1 H, s). 

Reference Example 52 

7-Ethylamino-6-nitro-4-{2-[(1-pyrrolidinyl)methyl]benzylamino}quinazoiine 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nftroquina20llne 
obtained in Reference Example 4 and pyrrolidine. 

^H-NMR (CDCI3) 6(ppm): 1.39(3H. t. J=7.3Hz). 1.85-1.97 (4H. m), 2.63-2.72(4H. m), 3.36(2H, q. J=7.3H2), 
3.72(2H. s). 4.86(2H, s). 6.94(1 H. s), 7.24-7.33 (3H. m), 7.43-7.53(2H. m), 7.60-7.70(1 H. m). 8.49 (1H. s). 8.53(1 H. 
s). 

Reference Example 53 

7-Ethylamino-4-[2-(4-ethylplpera2in-1-ylmethyl)ben2ylamino]-6-nitroquina2oline 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzylamino]-6-nitroquina2oIine 
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obtained in Reference Example 4 and l-ethylpiperazine. 

^H-NMR (CDCI3) 8(ppm): 1.07(3H. t. J=7.3H2). 1.41(3H. t. J=7.1Hz). 2.36(2H. q. J=7.3H2). 2.40-2.62(8H. m), 
3,37(2H. q. J=7.1H2). 3.60(2H. s), 4,85(2H. d. J=5.0Hz), 6.96(1H. s). 7.25-7.33{3H. m), 7.54-7.57 (1H. m). 
7.65(1 H. br), 7.87(1 H. br), 8.56(1 H, s), 8.67(1 K s). 

Reference Example 54 

4-{2-|Bis(2-hydroxyethyl)aminomethyObenzylanr«no}-7-ethylamino-6-nitroquina20lin^ 

The title compound was obtained from 7-ethylamino-4-I2-(hydroxymethyl)ben2ylamino]-6-nitroqulna2orme 
obtained in Reference Example 4 and diethanolannine. 

^H-NMR (CDCI3) 6(ppm): 1.37(3H, t. J=7.1Hz), 2.77-2.81 (4H. m), 3.31 (2H. q. J=7.1H2). 3.69-3.74(4H. m). 
15 3.85(2H. S), 4.99(2H, d. J=5.6H2). 6.82(1H. s). 7.23-7.31 (3H, m), 7.52-7.58(2H, m). 7.95(1H. br). 8.41(1H, s). 

8.88(1 H.s). 

Reference Example 55 

20 7-Ethylamino-4-[2-(4.methylhexahydro-1 H-1 ,4-dia2epin-1 -ylmethyl)ben2ylamino]-6-nitroquina2oline 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nltroquinazoline 
obtained in Reference Example 4 and 1-methylhomopipera2ine. 

25 ^H-NMR (CDCI3) 8(ppm): 1 .35-1 .42(3H. m). 2.10-2.18(2H. m). 2.67{3H, s). 2.97-3.03(2H, m). 3.08-3.10(4K m). 

3.12-3.18(2H. m). 3.32-3.36(2H. m). 3.82(2H, s). 4.95(2H. s). 6.88(1K s). 7.24-7.28(3K m). 7.30(1H. s), 7.41- 
7.45(1 H. m). 7.63-7.69(1 H. m). 8.44(1 H. s). 8.76(1 H. s). 
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Reference Example 56 

7-Ethylamino-4-[2-(hexahydroa2epinomethyl)ben2ylamino]-6-nitroquina20line 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquina2oline 
obtained in Reference Example 4 and homopiperidine. 

^H-NMR (DMSO-de) 5(ppm): 1 .27(3H. t, J=7.1 H2), 1 .58(8H, br). 2.59(4H. m), 3.34-3.48(2H. q. J=7.1H2), 3.69 (2H, 
s). 4.91 (2H. d, J=5.3H2). 6.87(1 H, s). 7.19-7.28(4H. m). 7.77(1 H, t, J=5.3H2). 8.31(1 H, s), 9.16(1 H. t J=5.6Hz), 
9.24(1 H.s). 

40 Reference Example 57 

4-{2-[(1-Butylamino)methyOben2ylamino}-7-ethylamino-6-nitroqulna2onne 

The title compound was obtained from 7-ethy!amino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquina20line 
45 obtained in Reference Example 4 and 1 -butylamina 

^H-NMR (DMSO-de) 6(ppm): 0.84(3H. t. J=7.3Hz). 1.26(3H, t. J=7.1H2). 1 .27-1.40(2H. m). 1.60-1.70(2H. m). 
3.06(2H. t. J=7.6H2), 3.40(2H, q. J=7.1H2), 4.36 (2H, s). 4.80(2H. s). 6.89(1 H. s). 7.35-7.54(4H. m). 7.80(1 H, t. 
J=:5.4H2), 8.32(1 H. s), 8.84(1 H. br), 9.30(1 H. s). 

SO 

Reference Example 58 

4-{4-[(Diethylamino)methyllben2ylamino)-7-ethylamino-6-nitroquina20line 

55 The title compound was obtained from 7-ethylamino-4-(4-(hydroxymethyl)ben2ytamino]-6-nitroquinazonne 
obtained in Reference Example 6 and diethylamine. 

^H-NMR (CDCI3) 5(ppm): 1.50-1.56(9H. m), 3.10-3.30(6H, m). 4.32(2H, s). 4.91(2H. s). 6.94(1H. s). 7.32 (1H, s). 
7.56(2H. d. J=7.9H2). 7.66(2H, d, J=7.9H2). 8.45(1 H, s), 9.29(1 H. s). 
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Reference Example 59 
2-(3-Piperidinopropoxy)benzylamine 

5 According to a similar manner as that in Reference Example 36 except that 2-cyanophenol, 1 -bromo-3-chloropro- 

pane, and piperidine were used. 2-(3-plperidinopropoxy)benzonitrile (77%) was obtained as a crude product 

^H-NMR (CDCI3) 8(ppm): 1 .40-1 .50(2H. m). 1.50-1.62(4H. m), 1.92-2.08(2H. m), 2.25-2.40(4K m). 2.51(2H. t. 
J=7.3H2), 4.13(2H. t. J=6.3H2), 6.95-7.08(2H. m), 7.48-7.57(2H. m). 

10 

According to a similar manner as that in Reference Example 36, the crude product of 2-{3-plperidinopropoxy)ben- 
zonitrite obtained above was reduced by lithium aluminium hydride to give the title compound (83%) as a crude product. 
This compound was used in the subsequent reaction without further purification. 

IS Reference Example 60 

7-Ethylamino-6-nitra4-[2-(3-piperidinopropoxy)benzylamino]quina20line 

The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquina2ollne obtained in Reference Example 2 
20 and 2-(3-piperidinopropQxy)benzylamine obtained in Reference Example 59. 

^H-NMR (CDCI3) 6(ppm): 1.39(3H. t. J=7.1Hz). 1,52-1.65 (2H, m), 1.90-2.10(6H. m), 2.50-2.60(4H. m), 3.10- 
3.17(2H, m). 3.38(2H. q. J=7.1Hz). 4.10(2H. t, J=5.3H2), 4.81(2H d, J=:5.3Hz). a84(1H. d. J=8.3H2). 6.92- 
6.99(2H. m). 7.23-7.28(1 H. m), 7.55(1 H. d. J=7.6Hz), 7.64(1H, br), 8.47(1 H, s), 9.16(1 H. s). 

25 

Reference Example 61 

2-[3-(Diethylamino)propoxy]benzylamine 

30 According to a similar manner as that in Reference Example 36 except that 2-cyanophenol. 1-bromo-3-chloropro- 
pane. and diethylamine were used, 2-[3-(diethylamino)propQxy]benzonitrile (95%) was obtained as a crude product. 

^H-NMR (CDCI3) 6(ppm): 1.02(6H. t, J=7.2Hz). 1.92-2.02 (2H, m). 2.53(4H. q. J=7.2Hz), 2.64(2H, t, J=6.9Hz), 
4.14(2H, t. J=6.2Hz), 6.95-7.00(2H, m), 7.47-7.56(2H, m). 

35 

According to a similar manner as that in Reference Example 36, the crude product of 2-[3-(diethylamino)pro- 
poxy]benzonitrile obtained above was reduced by lithium aluminium hydride to give the title compound (99%) as a crude 
product. This compound was used in the subsequent reaction without further purification. 

40 Reference Example 68 

4-{2-[3-(DiethylamirK))propoxy]benzylamino}-7-ethylamino-6-nitroquinazoline 

The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquinazoline obtained in Reference Example 2 
45 and 2-[3-(diethylamino)propoxy]benzylamine obtained in Reference Example 61. 

^H-NMR (CDCI3) 6(ppm): 0.98(6K t. J=7.1Hz). 1.39(3H, t J=7.1Hz). 1.98-2.05(2H. m). 2.52(4H. q. J=7.1Hz). 
2.64(2H, t, J=7.2Hz), 3.36(2H, q. J=7.1Hz), 4.12 (2H, t, J=6.3Hz), 4.86(2H, d, J=5.6Hz), 6.63(1 H, br), 6.91- 
6.98(3H. m), 7.25-7.37(2H, m), 7,68(1 H. br), 8,52(1 H, s). 8.69(1 H. s). 

so 

Reference Example 63 

4-{4-[2-(Diethylamino)ethoxy]benzylamino}-7-ethylamino-6-nitroquinazoline 

55 The title compound was obtained from 7-ethylamtno-4-[4-(2-hydroxyethoxy)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 47 and diethylamine. 

^H-NMR (CDCI3) 8(ppm): 1.30-1.50(9H, m). 2.99-3. 15(4H. m). 3.28-3.40(4H. m), 4.33(2H, t. J=5.2Hz). 4.77 (2H. 
s). 6.82(2H, d, J=8.9Hz). 6.98(1 H. s), 7.32 (2H, d, J=8.9Hz), 7.66(1 H. br). a50(1H, s), 8.98 (1H. s). 
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Reference Example 64 

7'Ethylamtno-6-nitrO'4-[4-(2-pipertdinoethoxy)benzylamino]quinazoline 

5 The title compound was obtained from 7-ethylamino-4-[4-(2-hydroxyethaxy)benzylamino]-6-nitroqulna20line 

obtained in Reference Example 47 and piperidine. 

^H-NMR (CDCI3) 5(ppm): 1.40(3H, t. J=71Hz), 1.52-1.65 (2H. m), 1 .81 -1 .88(4H, m), 3.05-3. 15{4H. m). 3.28 (2H. 
t. J=5.0H2). 3.37(2H. q. J=7.1H2), 4.46(2H. t. J=5.0Hz), 4.78(2H. br), 6.88(2H. d. J=8.6H2). 6.99(1 H. s), 7.34(2H, 
TO d. J=8.6Hz), 7.67(1 H. br), 8.53(1 H. s). 8.79(1 H, s). 

Reference Example 65 

7-Ethylamino-4-{4-[2-(4-methylpiperazin-1-yl)ethoxy]benzylamino}-6-nitroquinazoline 

IS 

The title compound was obtained from 7-ethylamino-4-[4-(2-hydroxyethoxy)benzylamino]-6-nitroquina20llne 
obtained in Reference Example 47 and 1-methylpiperazine. 

^H-NMR (DMSOnde) 6(ppm): 1.29{3H. t. J=71Hz), 2.25(3H. s), 2.50-2.60(8H. m), 2.68(2H. t. J=5.3Hz). 3.38 (2H, 
so q, Jo7.1 Hz). 4.07(2H. t. J«5.3Hz). 4.68(2H. s). 6.86(1H. s). 6.89(2H, d, J»8.7Hz), 7.30(2H. d. J»8.7H2). 776(1 H. 

br). 8.33(1 H. s). 9.27(1 H. s). 

Reference Example 66 

25 7-Ethylamino-4-{4-[2-(4-ethylpq3era2in-1-yl)ethaxy]benzylamino}-6-^itroquinazoline 

The title compound was obtained from 7-ethylamino-4-[4-(2-hydroxyethQxy)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 47 and 1-ethylpiperazine. 

30 ^H-NMR (DMSO-dg) 6(ppm): 1 00(3H. t. J=7.3Hz). 1.26(3H. t. J=7.1Hz). 2.28-2.73(1 2H. m). 3.38(2H, q. J=7.1Hz), 

4.04(2H. t J=5.6Hz), 4.67(2H, d, J=5.6Hz). 6.86(1 H. s). 6.89(2H. d. J=8.6Hz). 7.28 (2H. d. J=8.6Hz). 7.76(1 H. t. 
J=5.1Hz), 8.33(1H. s), 9.19(1H, t, J=5.6Hz). 9.27(1K s). 



35 



40 



Reference Example 67 

7-Ethylamino-4-{4-{2-[4-(2-hydroxyethyl)piperazin-1-yl]ethoxy}benzylamino}-6-nitroquina20line 

The title compound was obtained from 7-ethyiamino-4-[4-(2-hydroxyethoxy)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 47 and l-(2-hydroxyethyl)piperazine. 

^H-NMR (DMSO^e) 6(ppm): 1.26(3H, t. J=7.1Hz). 2.36-2.71 (12H. m). 3.48-3.56(4H, m). 4.04(2H, t. J=5.6Hz). 
4.67(2H, d, J=5.6Hz), 6.86(1 H, s), 6.89(2H. d, J=8.6Hz). 7.28(2H. d, J=8.6Hz), 775(1 H, t, J=5.6Hz). 8.33(1 H. s), 
9.20(1 H. t, J=5.3Hz). 9.27 (1H, s). 

45 Reference Example 68 

7-Ethylamino-6-nitro-4-{4-[2-( 1 -pyrrolidiny1)ethoxy]l>enzylamirK>}quinazorme 

The title compound was obtained from 7-ethyIamino-4-[4-(2-hydroxyethoxy)ben2ylamino]-6-nitroquina2oline 
so obtained in Reference Example 47 and pyrrolidine. 

^H-NMR (DMSO-de) 5(ppm): 1.26(3H. t. J=7.1Hz), 1.72-1.77 (4H. m). 2.7S-2.85(4H. m). 3.03(2H, m), 3.42(2H. q, 
J=7.1Hz). 4.10(2H. t. J=5.4Hz). 4.67(2H. d. J=5.6H2). 6.86(1H, s), 6.92(2H. d, J=8.6H2). 730 (2H, d. J=8.6Hz), 
776(1 H. t. J=5.3Hz). 8.33(1 H. s). 9.20(1 H. t. J=5.6Hz). 9.27(1 H. s). 
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Reference Example 69 
4-[3-(Diethylamino)propoxy]benzylamine 

5 According to a similar manner as that in Reference Example 36 except that 4-cyanophenol, 1-bromo-3-chlorcpro- 

pane. and diethylamlne were used, 4-[3-(diethylamino)propoxy]benzonitrile (100%) was obtained as a crude product. 

According to a similar manner as that in Reference Example 36, the crude product of 4-[3-(diethylamino)pro- 
poxy]benzonitrile obtained above was reduced by lithium aluminium hydride to give the title compound (95%) as a crude 
product. This compound was used in the subsequent reaction without further purification. 

10 

R^ferepge Exampig 70 

4-{4-[3-(Diethyiamino)propoxy]benzylamino}-7-ethylamino-6-nltroqulna20llne 

15 The title compound was obtained from 4-chloro-7-ethylamino-6-nitroqulna2oline obtained in Reference Example 2 
and 4-[3-(diethylamino)propoxy]ben2ylamine obtained in Reference Example 69. 

^H-NMR (DMSO-de) 5(PPm): 1.17-1.29(9H, m), 2.08-2.17(2H, m), 3.04-3.19(6H. m), 3.38{2H, q, J=7.1H2), 4.04 
(2H. t J=5.9Hz). 4.68(2H. d, J=5.6H2), 6.86(1 H, s). 6.90(2H. d. J=8.6Hz), 7.31 (2H. d. J=8.6Hz), 7.77(1 H. t, 
20 J-5.4HZ). 8.34(1 H, s). 9.27(1 H, t. J=5,6H2), 9.29(1 H. s). 

Refgrgpcg Example 71 
4-I4-(Diethylamino)butoxy]ben2ylamine 

25 

According to a similar manner as that in Reference Example 36 except that 4-cyanophenol. 1-bromo-4-chlorobu- 
tane. and diethylamine were used. 4-[4-(diethylamino)butQxy]benzonitrile (94%) was obtained as a crude product. 

According to a similar manner as that in Reference Example 36. the crude product of 4-[4-(diethyl- 
amino)txjtoxy]benzonitrile obtained above was reduced by lithium aluminium hydride to give the title compound (99%) 
30 as a crude product. This compound was used in the subsequent reaction without further purification. 

Reference Example 72 

4-{4-[4-(Diethylamino)butoxy]benzylamino}-7-ethylamino-6-nitroqulnazoline 

35 

The title compound was obtained from 4-chloro-7-ethylamino-6-nltroquinazotine obtained in Reference Example 2 
and 4-[4-(diethylamino)butoxy]benzylamine obtained in Reference Example 71 . 

■•H-NMR (DMSO-de) i>(PP"i)- 1-15-1.29(9H, m). 1.75(4H, br), 3.00-3.18(6H. m), 3.35-3.43(2H. m), 3.97(2H. br). 
40 4.67(2H. d. J=5.6H2). 6.85(1 H. s), 6,90(2H, d, J=8.5H2). 7.30(2H. d, J=8.5Hz), 7.75(1 H, t. J=5.6Hz), 8.33(1 H. s), 

9.25(1 H. t, J=5.3H2), 9.29 (1 H. s). 

Reference Example 73 

45 7-Ethylamino-6-nitro-4-[2-(1 ,2.3,6-tetrahydropyridin-1 -ylmethyl)benzylamino]quinazoline 

7-Ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquinazoline (6.04 g, 17.1 mmol) obtained in Reference 
Exanple 4 was dissolved in N,N-dimethyfformamide (70 ml), and 2.6-lutidine (2.99 ml. 25.7 mmol) and methanesulfonyl 
chloride (1 .99 ml, 25.7 mmol) were added thereto, followed by stirring at room temperature for 40 minutes. After the 

so reaction, a large amount of a saturated aqueous solution of sodium bicart^nate and ice were added to the reaction mix* 
ture. and the precipitated solid was collected by filtration followed by drying (5.1 1 g). 

The solid (5.11 g) obtained above was dissolved in N.N-dimethylfbrmamide (150 ml). 1.2,3.6-tetrahydropyridine 
(1.88ml, 20.6mmol) was added thereto, and further triethylamine (9.50 ml. 68.2 mmol) and sodium iodide (4.1 1 g, 27.4 
mmol) were added, followed by stirring at room temperature for 4.5 hours. After the reaction, the reaction mixture was 

55 concentrated under reduced pressure, water was added to the residue, and the mixture was extracted with chloroform. 
The organic layer was dried over anhydrous magnesium sulfate, the drying agent was filtered off. and the filtrate was 
concentrated under reduced pressure. The obtained oily substances were purified by silica gel column chromatography 
(eiuent: chlorofornrVhexane = 1 - chtorofbrnVmethanol = 100 ) to give the title compound (3.89 g, 54%) as oily sut>- 
stances. 
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^H-NMR (CDCI3) S(ppm): 1.37(3H. t. J=7.3Hz), 2.18-2.22 (2H, m), 2.74-2.79(2H, m), 3.02-3.05(2H. m). 3.33 (2H. 
q. J=7.3H2). 3.67(2H. s). 4.83(2H. s). 5.58 (1H. d, J=9.9H2). 5.76(1 H, d. J=:9.9Hz). 6.89(1 H. s). 7.26-7.32(2H, m), 
7.54-758(2H, m), 8.42(1 H. s), 8.52(1 H. s). 

5 The following compounds of Reference Examples 74, 76, 77, and 88 were prepared according to a manner similar 
to that in Reference Example 73. 

Reference Examole 74 

10 7-Ethylamino-4-{2-{4-[2-(2-hydroxyethoxy)ethyOpipe>^zin-1-yln^elhyl}^ 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquinazoline 
obtained In Reference Example 4 and 1-[2-(2-hydroxyethoxy)ethyl]piperazine. 

IS ^H-NMR (CDCI3) 6(ppm): 1 .39(3H, t, J=7.2H2). 2.17(2H. s), 2.50-2.70(8H. m), 3.37(2H, q. J=7.2H2). 3.47-3.71(8H. 

m), 4.85(2H. d. J=4.5Hz), 6.97(1 H. s), 7.24-7.35(3H. m). 7.55(1 H, d. J=8.4H2). 7.65(1 H. br). 7.86(1 H. br). 8.55(1 H. 
s). 8.67(1 H, 5). 

The following compound of Reference Examples 75 was prepared according to a manner similar to that in Refer- 
20 ence Example 20. 

Pftference Example 75 

7-Ethylamino-4-{2-{4-[(isopropylcarbanioyOmethynpiperazin-1-ylmethyl}benzylamino}-6-nitroqui^^ 

25 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)ben2ylamino]-6-nitroquina20line 
obtained in Reference Example 4 and N-isopropyt-l-piperazineacetamide. 

^H-NMR (CDCI3) 6(ppm): 1.16(3H. d, J=6.3Hz). 1.18(3H, d. J=6.6Hz). 1.40(3H. t. J=7.3Hz), 2.60-2.80(6K m). 
30 3.01(2H. br). 3.32-3.43(4H. m). 3.66 (2H. s), 4.04-4.15(1H. m), 4.86(2H. d. J=5.0Hz), 6,97(1H, s), 6.98-7.02(1 H, 
m), 7.24-7.37(3H. m), 7.53-7.57 (1H. m), 7.68(1 H, br). 7.99(1 H. br). 8.55(1 H. s), 8.66(1 H. s). 

Reference Example 76 

35 7-Ethylamino-4-{2-[4-(3.4-methylenedioxybenzyl)pipera2in-1-ylmethyl]benzylamino}-6-nifr 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzylamino]-6-nitroquinazoline 
obtained in Reference Example 4 and 1-piperonylpiperazine. 

40 ^H-NMR (CDCI3) 6(ppm): 1.41(3H, t. J=7.1Hz), 2.40-2.50 (4H, m). 2.52-2.60(4H. m). 3.35(2H. s). 3.39(2H. q, 

J=7.1 Hz). 3.59(2H. s). 4.83(2H, d. J=5.0Hz), 5.92(2H. S). 6.70-6. 78(2H. m). 6.86(1 H. S). 6.98 (1 H. S). 7.22-7.35(3H. 
m). 7.57(1H. dd, J=2,3Hz. 6.3Hz). 7.65-7.69(1 H, m), 7.94(1H, br). 8.56(1 H, s). 8.70(1 H, s). 

Reference Example 77 

45 

7-Ethylamino-4-{2-[4-(ethoxycarbonyl)piperidin-1-ylmethylJbenzylamino)-6-nitroquinazoline 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzyiamino]-6-nitroquinaK)line 
obtained in Reference Example 4 and ethyl isonipecotate. 

so 

^H-NMR (DMSO-de) 6(ppm): 1.17(3H. t. J=71Hz). 1.29(3H,t. J=7.1H2). 1-50-1.58(2H, m). 1.75-1.78(2H. m). 1.98- 
2.06(2H. m), 2.22-2.28(1 H. m). 2.75-2.77(2H. m). 3.37(2H, q. J=7.1Hz). 3.54(2H, s). 4.04(2H, q. J=7.1 Hz). 
4.88(2H. d. J=5.3Hz). 6.86(1H, s). 7.19-7.33(4H. m). 776(1 H, t. J=5.3Hz). 8.32(1H. s). 9.02(1H. s). 9.28(1 H, s). 

55 Reference Example 78 

3-(3-Morpholinopropoxy)benzylamine 

3-Cyanophenol (6.70 g. 5,62 mmol) was dissolved in N.N-dimethylformamide (50 ml), followed by stirring under ice- 
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cooling in an argon atmosphere. 60% Sodium hydride (2.70 g, 6.73 mmol) vvas added thereto followed by stirring for 
one hour. 1-bromo-3-chloropropane (6.7 ml, 6.73 mmol) was added to the mixture, and the mixture was stirrerd elevat- 
ing gradually the temperature from under ice-cooling to at room temperature for one night. After the reaction, water was 
added to the reaction mixture, and the mixture was extracted with ether. The organic layer was dried over anhydrous 
5 magnesium sulfate, the drying agent was filtered off. and the filtrate was concentrated under reduced pressure to give 
oily substances. 

A half of the oily substances obtained above was dissolved in N.N-dimethylformamide (13 ml), and morpholine (9.9 
ml, 1 1 .3 mmol) and sodium iodide (2 g, 1 3.3 mmol) were added thereto, followed by stirring at room temperature for one 
night. After the reaction, water was added to the reaction mixture and the mixture was extracted with ether. The organic 
10 layer was dried over anhydrous magnesium sulfate, the drying agent was filtered off, and the filtrate was concentrated 
under reduced pressure to give oily substances. The obtained oily substances were purified by silica gel column chro- 
matography (eluent: chlorofornVmethanol = 100) to give 3-(3Hnorphoiinopropoxy)benzonitrile (6.00 g, 87%). 

^H-NMR (CDCI3) 6(ppm): 1 .93-2.03(2H. m), 2.45-2.54(6H, m). 3.70-3.78(4H, m). 4.05(2H. t, J=6.4H2). 711- 
15 715(2H, m), 7.22(1 H. d. J=7.6Hz). 7.36(1 H, dd, J»7.6H2, 7.6Hz). 

Lithium aluminium hydride (1.85 g. 48.7 mmol) was suspended in dried tetrahydrofuran (50 ml), and a solution of 
3-(3-morpholinopropoxy)benzonitrile (4.00 g, 16.3 mmol) obtained above dissolved in dried tetrahydrofuran (25 ml) was 
added thereto under ice-cooling in an argon atmosphere, followed by stirring for one hour under heating at reflux. After 
20 the reaction, the solution was ice-cooled and sodium sulfate 10 hydrate was portionwise added thereto until foaming 
ceased. The reaction solution was filtered and the filtrate was concentrated to give the title compound (3.9 g, 96%). This 
compound was used in the sut>sequent reaction without further purification. 

Reference Example 79 

25 

7-Ethylamino-4-I3-(3-morphoIinopropoxy)ben2ylamino]-6-nitroquinazoline 

The title compound was obtained from 4-chloro-7-ethyiamino-6-ni1roquinazoline obtained in Reference Example 2 
and 3-(3-morpholinopropoxy)benzylamine obtained in Reference Example 78. 

30 

^H-NMR (CDCI3) 6(ppm): 1,42(3H. t. J=79H2), 1:93-2.00 (2H. m). 2.45-2.55(6H. m). 3.37(2H. q. J=7.9Hz), 3.70- 
3.74(4H, m), 4.01 (2H. t J=6.4Hz), 4.83(2H, d. J=5.6Hz). 6.82(1 H, dd, J=2,3Hz. 7.9Hz), 6.94-7.03(4H. m), 729(1 H, 
s), 7.67(1 H, br), 8.51{1H, s), 8.91(1H, s). 

35 Reference E xample 80 

3- [3-(Diethylamino)propoxy]benzylamine 

According to a similar manner as that in Reference Example 78 except that 3-cyanophenol, 1-bromo-3-chlorcpro- 
40 pane, and diethylamine were used, 3-[3-(diethylamino)propoxy]benzonitriie (54%) was obtained as a crude product. 

^H-NMR (CDOa) 6(ppm): 1.03(6H, t, J=7.3H2), 1.89-2.00 (2H, m), 2.51-2.66(6H, m), 4.03(2H, t, J=6.3Hz), 711- 
7.14(2H, m), 7.21 (1H, d, J=7.3Hz), 7.37(1 H, dd. J=6.0Hz, 7.6Hz). 

45 According to a similar manner as that in Reference Example 78. 3-[3-(diettTylamino)propoxy]benzonitrile obtained 
above was reduced by lithium aluminium hydride to give the title compound (89%). This cornpound was used in the sub- 
sequent reaction without further purification. 

Reference Example 81 

so 

4- {3-[3-(Diethylamino)propoxy]benzylamino}-7-ethylamino-6-nitroquinazoline 

The title compound was obtained from 4-chloro-7-ethylamino-6-nitroquinazoline okstained in Reference Example 2 
and 3-[3-(diethylamino)propoxy]benzylamine obtained in Reference Example 80. 

55 

^H-NMR (CDCI3) 6(ppm): 1.21(6H. t J=79Hz). 1.42(3H, t J=7.9Hz), 2.05-2.18(2H, m). 2.80-2.95(6H, m), 3.37 
(2H. q, J=7.9Hz). 4.01 (2H. t. J=6.4Hz). 4.83(2H. d, J=5.6Hz), 6.82(1 H. dd, J=2.3Hz, 7.9Hz), 6.95-700(3H, m). 
7.05-710(2H, m), 7.62(1H, br), 8.51 (1H, s). 8.91(1H, s). 



34 



RNSOOCID: <EP ^07S8653A1_L> 



Reference Example 82 

4-(3-Moiphormopropoxy)benzylamine 

5 According to a similar manner as that in Reference Example 78 except that 4-cyanophenol. 1-bromo-3-chloropro- 

pane. and morphollne were used, 4-(3-morpholinopropoxy)ben2onitrile (quantitative) was obtained as a aude product. 

According to a similar manner as that in Reference Example 78. 4-(3-morphoIinopropoxy)benzonitriIe obtained 
above was reduced by lithium aluminium hydride to give the title compound (100%). This compound was used in the 
subsequent reaction without further purification. 

10 
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7-Ethylamlno-4-[4-(3-morpholinopropoxy)ben2ylamino]-6-nitroquinazoline 

IS The title compound was obtained from 4-chloro-7-ethylamino-6-n?troquina2oline obtained in Reference Example 2 
and 4-(3-morpholinopropoxy)ben2ylamine obtained in Reference Example 82. 

^H-NMR (DMSO^ie) 6(ppm): 1.26(3H. t. J=6.9Hz), 1.81-1.86 (2H. m). 2.34-2.42(6H, m). 3.40(2H, q. J=6.9Hz), 
3.53-3.57(4K m). 3.96(2H. t. J=6.3 Hz), 4.67(2H. d, J=5.8Hz), 6.86(1 H. s), 6.88(2H. d. J=8.6Hz). 7.28(2H, d, 
20 J=8.6Hz), 7.45(1 H. t, J=6.9Hz), 8.33 (1H. s), 9.17(1 H. t, J=5.6Hz), 9.27(1 H. s). 

Reference Example 84 



4-(4-Morpholinobutoxy)ben2yIamine 

25 

According to a similar manner as that in Reference Example 78 except that 4-cyanophenol. 1-bromo-4-chlorobu- 
tane. and morpholine were used. 4-(4-morphoiinobutoxy)benzonitrile (86%) was obtained as a crude product. 

According to a similar nnanner as that in Reference Example 78. 4-(4-morpholinobutoxy)benzonitrile obtained 
above was reduced by lithium aluminium hydride to give the title conpound (88%). This compound was used in the sul>- 
30 sequent reaction without further purification. 



Reference Example 85 



7-Ethylamino-4-[4-(4-morpho!inobutoxy)benzylamino]-6-nitroquinazoline 

35 

The title compound was ok>tained from 4-chloro-7-ethylamino-6-nitroquinazoline obtained in Reference Example 2 
and 4-(4-morpholinobutoxy)benzylamtne obtained in Reference Example 84. 

• ^H-NMR (DMSOkJs) 6(ppm): 1.25(3H. t. J=7.1Hz). 1.42-1,78(4H. m). 2.21-2.36(6H, m), 3.36(2H. q. J=7.1Hz), 
40 3.53-3.56(4H. m). 3.96(2H. t. J=6.4Hz). 4.96(2H. s). 6.86(1 H. s), 6.93(2H. d. J=8.6Hz). 7.26(2H. d, J=8.6Hz), 

7.71 (1H, br). 8.36(1 H. s). 8.89(1 H. s). 

Reference Example 86 

45 4-[4-(Diethylamino)butoxy]benzylamine 

According to a similar manner as that in Reference Example 78 except that 4-cyanophenol, 1 -bromo-4-chlorobu- 
tane, and diethylamine were used. 4-[4-(diethylamino)butoxy]benzonitrile (quantitative) was obtained as a crude prod- 
uct. 

so According to a similar manner as that in Reference Example 78, 4-[4-(diethylamino)butoxy]benzonitrile obtained 
above was reduced by lithium aluminium hydride to give the title conrtpound (quantitative). This compound was used in 
the subsequent reaction without further purification. 

Reference Example 87 

£5 

4^4-(4-(Diethylamino)butoxy]benzylamino}-7-ethylamino-6-nitroquinazoline 

The title compound was obtained from 4-chloro-7-ethylamlno-€-nitroquinazoline obtained in Reference Exanrple 2 
and 4-(4-(diethylamino)butoxy]benzylamine obtained in Reference Example 86. 
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^H-NMR (DMSO-dg) 6(ppm): 1.15-1.29(9H. m). 1 .65-1 .82(4H. m), 2.90-3.10(6H. m). 3.37(2H, q, J=6.9Hz). 3.92- 
4.01 (2H, m). 4.67(2H. d. J=5.6Hz), 6.85(1 H. s), 6.90(2H. d, J=8.6Hz). 7.30{2H. d. J=8.6Hz). 7.75 (1 H. br), 8.33(1 H, 
s). 9.25(1 H.br). 9.29(1 H. s). 

5 Reference Example 88 

4-{2-[(Dimethylamino)methyqbenzylamino}-7-ethylamirio-6-nitroquinazoline 

The title compound was obtained from 7-ethylamino-4-[2-(hydroxymethyl)benzylamino]-6-nitroquina2oline 
10 obtained in Reference Example 4 and an about 50% aqueous solution of dimethylamine. 

^H-NMR (CDCI3) 6(ppm): 1.39(3H. t J=7.3Hz), 2.46(6H. s). 3.37(2H. q, J=7.3H2). 3.59{2H, s), 4.86(2H, d. 
J=5.0Hz), 6.93(1 H. s). 7.26-7.34(3H. m), 7.46-7.49 (1H. m). 7.69(1 H. br), 8.52(1 H, s). 8.63(1 H, s), 10.31(1H, br). 

15 Example 1 

3-Ethyl-8-[2-(niorpholinomethyl)benzylamino]-2,3-dihydro-1H-imidazo[4,5-g]quinazolin-2'One *2 hydrochloride (Com- 
pound 1) 

20 7-EthyIamino-4-[2-(morpholinomethyl)benzylamino]-6-nftroquina2oline (1.30 g. 3.07 mmol) obtained In Reference 
Example 9 was dissolved in tetrahydrofuran (50 ml), and reduced at room temperature in a hydrogen atmosphere by 
adding 10% palladium on carbon (270 mg). After the reaction, the catalyst was filtered off and the filtrate was concen- 
trated. A half of the obtained oily substances was dissolved in acetonitrile (30 ml), and N,N'-carbonyldiimidazole (1.50 
g. 9.3 mmol) was added thereto, followed by stirring at SO^'C for 2 hours. After the reaction, the solution was concen- 

25 trated under reduced pressure, and the residue was purified by silica gel column chromatography (eluent: chloro- 
form/methanol = 100). The obtained free base (0.50 g) was suspended in methanol (25 ml) under ice-cooling, and a 
saturated solution of hydrogen chloride in ethyl acetate (25 ml) was added thereto. The solution was further stirred and 
the precipitated crystals were collected by filtration followed by drying to give the title compound (0.44 g, 58%). 

30 ^H-NMR (DMSO-de) 5(ppm): 1.28(3H, t. J=7.2Hz). 3.25-3.40 (4H, m), 3.85-4.00(6H, m). 4.61(2H. s), 5.13(2H, d, 

J=5.4Hz). 7.35-7.40(2H, m), 7.46(1H. s). 7.47-7.55(2H. m). 7.65-7.72(1H. m). 8.21(1H. s). 8.83 (1H, s). 10.58(1H, 
br), 11.97(1H.s). 

The following compounds of Examples 2,3,21 to 28, 53, 55. 56, 59 to 61 , 70, 76 to 78, 81 , and 85 to 88 were pre- 
35 pared according to a manner similar to that in Example 1 . 

Example 2 

3-Ethy!-8-[3-(morpholinomethyl)benzylamino]-2.3<lihydro-1 H-imidazo[4,5-g]qulnazolin-2-one • 2 hydrochloride (Com- 
40 pound 2] 

This compound was synthesized from the compound obtained in Reference Example 10. 

^H-NMR (DMSO-dg) 5(ppm): 1.28(3H. t, J=7.2Hz). 2.95-3.20 (4H, m). 3.75-4.00(6H. m), 4.29(2H, s), 4.96(2H, d, 
45 J=5.4H2), 7.40-7.55(4H. m). 7.63(1 H, s), 8.17 (1H. s), 8.80(1 H. s), 1 0.49-10.52(1 H. m), 11.99 (1H. s). 

Example 3 

3-Ethyl-8-[4-(piperidinomethyi)benzytamino]-2,3-dihydro-1H-lmidazo[4,5-g]quinazolin-2-one *2 hydrochloride (Conv 
so pound 3) 

This compound was synthesized from the compound obtained in Reference Example 1 1 . 

^H-NMR (DMSO-de) 5(ppm): 1.27(3H, t. J=7.2Hz). 1.60-1.80 (6H, m). 2.72-2.90(2H, m). 3.15-3.40(2H, m), 3.95 
55 (2H. q. J=7.2Hz), 4.24(2H. s). 4.96(2H. d. J=5.4Hz), 7.47(2H. d. J=8.4Hz). 7.49(1 H. s). 7.59 (2H. d. J=8.4H2). 

8.19(1H. s). a81(1H, s), 10.58-10.60(2H, m), 12.00(1H, s). 
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Example 4 

3-Ethyl-8-[2-(morpholinomethyl)ben2ylaminoh2.3-<ilhydro-1 H-imida20|4.5-gJquina2oline-2-thione • 2 hydrochloride 
(Compound 4) 

7-Ethylamino-4-[2-(morpholinomethyl)benzylamino]-6-nitroquina20llne (1.3 g, 3.1 mmol) obtained in Reference 
Example 9 was dissolved in tetrahydrofuran (50 ml), and reduced at room temperature in a hydrogen atmosphere by 
adding 10% palladium on carbon (270mg). After the reaction, the catalyst was filtered off and the filtrate was concen- 
trated. A half of the obtained oily substances was dissolved in ethand (20 ml), and triethylamine (0.5 ml. 3.6 mmol) and 
carbon disulfide (5 ml. 83.1 mmol) were added thereto, followed by stirring at room temperature for one night. After the 
reaction, precipitated crystals were collected by filtration and washed with ethanol. The obtained free base was sus- 
pended in methanol under ice-cooling, and a saturated solution of hydrogen chloride in ethyl acetate was added 
thereto. The solution was concentrated, and the residue was dissolved in ethanol. followed by addition of ether. The pre- 
cipitated crystals were collected by filtration and dried to give the title compound (0.50 g. 64%). 

^H-NMR (DMSO^ie) 6(ppm): 1.30(3H. t. J=7.2H2). 3.25-3.50 (4H, m). 3.85-4.05(4H. m). 4.34(2H. q. J=7.2H2). 
4.62(2H. s), 5.16(2H. d. J=5.4H2). 7.36-750(2H, m), 7.50-7.56(1 H, m), 7.78-7.82(2H, m), 8.49(1 H, s), 8.88(1 H. s). 
10.95(1H, br), 11.48(1H. br). 13.76(1H, s), 

20 The following compounds of Examples 5 to 20. 29 to 52. 54, 57, 58, 62 to 69, 72 to 75, 79. 80, 82 to 84, and 89 
were prepared according to a manner similar to that in Example 4. 

Example 5 

25 3-Ethyl-8-[2-(piperidinomethyl)ben2ylamino]-2.3-dihydro-1 H-imida20l4.5-g]quina2Oline-2-thione • 2 hydrochloride 
(Compound 5) 

This compound was synthesized from the compound obtained in Reference Example 12. 

30 ""H-NMR (DMSO-dfi) 5(ppm): 1.30(3H. t. J=6.9H2). 1.75-2.00 (6H, m). 3.00-3.20(2H. m). 3.30-3.50(2H. m). 4.35 
(2H, q. J=6,9H2). 4.54(2H. S). 5.12(2H. d. J=4.9H2). 7.36-7.44(2H. m). 7.44-7.54(1H. m). 7.60-7.70(2H. m). 
8.44(1H. s), 8.88(1H, s). 10.81 (1H, br), 13.75(1H. s). 

Ex am pl e 6 

35 

8-[2-(Diethylaminomethyl)ben2ylamino]-3-ethyl-2.3-dihydro-1 H-imida20[4,5-g]quinazoline-2-thione • 2 hydrochloride 
(Compound 6) 

This compound was synthesized from the compound obtained in Reference Example 13. 

^H-NMR (DMSOHde) 5(ppm): 1 .25-1 .40(9H. m). 3.20-3.30(4H. m). 4.36(2H. q. J=6.9Hz). 4,58(2H. s). 5.10(2H. d. 
J=5.6Hz), 7.36-7.43(2H, m). 7.52-7.57(1 H, m), 7.71-7 75(2H, m). 8.45(1 H, s). 8.88(1H, s), 10.51 (1H, br). 
10.86(1H, br). 13.73(lH,s). 

45 Example 7 

3-Ethyl-8-[2-(4-methylpipera2in-1-ylmethyl)benzylaminol-2.3<lihydro-1H-imidazo[4,5-g]qulna2olin 
chloride (Compound 7) 

so This compound was synthesized from the conpound obtained in Reference Example 1 4. 

^H-NMR (DMSO-de) 6(ppm): 1.31(3H. t, J=6.9Hz), 2.83(3H. s). 3.20-3.60(1 OH. m). 4.36(2H. q. J=6.9Hz). 5.14 (2H. 
d. J=5-4Hz). 7.35-7.40(2H. m). 7.42-7.50(1 H. m), 7.53-7.65(1 H, m). 7.72(1 H. s). 8.44(1H. s). 8.92(1 H, s). 
1 0.72(1 H.br). 1 3.73(1 H. s). 
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Example 8 

8-l2-(4-Benzylpiperazin-1 -ylmethyl)ben2ylamino]-3-ethyl-2,3Kiihydro-1 H-imida20[4,5-g]quinazoline-2-thione • 3 hydro- 
chloride (Corrpound 8) 

5 

This compound was synthesized from the compound obtained in Reference Exanple 15. 

^H-NMR (DMSO-de) 5(ppm): 1.30(3K t. J=7.1Hz). 3.40-3.80(1 2H. m), 4.35(2H. q, J=7,1Hz). 5.12(2H. s). 7.30- 
7.51(7H. m), 7.60-7.75(2H, m), 7.75(1H. s). 8.45(1H, s), 8.93(1H. s), 10.82(1K br). 13.76(1H, s). 

10 

Example 9 

3-Ethyl-8-{2-[4-(2-pyridyl)plperazin-1-ylmethynbenzylamino}-2.3<lihydro-1H-imidazo[4^ 
hydrochloride (Compound 9) 

15 

This compound was synthesized from the compound obtained in Reference Example 16. 

"•H-NMR (DMSO-dg) 6{ppm): 1.31(3H, t, J=7.1Hz), 3.40-4.10 (8H. m). 4.35(2H. q. J=7.1Hz). 4.66(2H. s). 5.17 (2H. 
d. J=5,3Hz), 6.93(1H. dd, J=6.3Hz. 6.3Hz), 7.26(1 H, d, J=8.9Hz), 7.40-7.50(2H. m). 7.51-7.55 (1H. m), 7.80- 
20 7.90(2H. m). 8.13(1H, d, J=4.3Hz). 8.46(1H. s). 8.93(1H, s). 10.90(1H. br). 13.76(1H, s). 

Example 10 

3-Ethyl-8-{2-{[(2-pyrtdyl)methyl]aminomethyl}benzylamino}-2,3<lilvdro-1 H-imidazo[^ • 3 

25 hydrochloride (Compound 10) 

This compound was synthesized from the compound obtained in Reference Example 17. 

^H-NMR (DMSO-de) 6(ppm): 1.30(3H, t, J=7.3H2), 4.35(2H, q, J=7.3Hz). 4.50(4K s). 5.07(2H, d. J=5.0Hz). 7.39- 
30 7.69(6H, m), 7.76(1H. s). 7.92(1 H. t, J=7.6Hz). 8.45(1 H, s), 8.64(1 H, d, J=4.0Hz). 8.87 (1H. s), 10.79(1 H. br). 
13.78(1 H.s). 

Example 11 

35 3-Ethyl-8-[2-(1 'morpholinoethyl)benzylamino]-2.3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thione • 2 hydrochloride 
(Compound 11) 

This compound was synthesized from the compound otstained in Reference Example 18. 

40 ''H-NMR (DMSO-de) 6(ppm): 1.31(3H. t, J=7.1Hz). 1.70(3H. d. J=6.3Hz). 3.41-3.46(4H. m). 3.80-4.10(4H. m). 

4.35(2H. q. J=7.1Hz), 4.90-5.1 5(3H. m). 7.35-7.44 (2H. m). 7.55(1 H. dd, J=1.6Hz. 7.2Hz). 8.21 (1H. d. J=7.2Hz). 
8.52(1 H. s), 8.87(1 H, s), 10.98(1 H. br), 11. 74(1 H, br). 1 3.76(1 H. s). 

Example 12 

45 

3-Ethyl-8-{2-[1 -(4-methylpiF>erazin-1-yl)ethyl]benzylamlno}-2.3-dihydro-1 H-imidazoI4,5-g]quina20line-2-thione • 3 
hydrochloride (CompourKi 13) 

This compound was synthesized from the compourxi obtained in Reference Example 19. 

so 

^H-NMR (DMSO-dg) 8(ppm): 1.30(3H. t. J=7.2Hz). 1.63(3H, d, J=4.9Hz), 2.84(3K s), 3.20-3.60(8H, m), 4.35 (2H. 
q. J=7.2H2). 4.90-5.00(1 H. br). 5.04(2H. d, J=4.5Hz). 7.35-7.45(2H, m), 7.53-7.56(1 H. m). 7.73 (1H, s). 8.02(1 H. 
br), 8.49(1H. s). 8.97(1H, s). 10.90(1K br), 13.75(1H, s). 

55 
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Example 13 

3-EthyI-8-[3-(morpholinomethyl)benzylamino}-2.3-dihydro-1 HHmidazoI4,5-g]quina2oline-2-thione • 2 hydrochloride 
(Compound 13) 

5 

This compound was synthesized from the conpound obtained in Reference Example 10. 

^H-NMR (DMSO-dg) 6(ppm): 1.32(3H. t, J=6.9Hz). 3.00-3.30 (4H. m). 3.75-3.95(4H. m). 4.29(2H. s). 4.36(2H, q. 
J=6.9Hz). 4.98(2H. d, J=5.3Hz). 7.40-7.58(3H. m). 7.69(1 H. s). 7.76(1 H, s). 8.42(1 H. s). 8.85 (1H. s). 1 0.78(1 H, s), 
10 1 1 .68(1 H. br), 1 3.74(1 H, s). 

Example 14 

3-Ethyl-8-[4-(morpholinomethyl)benzylaminol-2.3-dihydro-1 H-imida2o(4,5-glquinazoline-2-thlone • 2 hydrochloride 
75 (Compound 14) 

This compound was synthesized from the compound obtained in Reference Example 20. 

^H-NMR (DMSO-de) S(ppm): 1.30(3H, t, J=7.2Hz), 3.00-3.2S (2H, m). 3.30-3.50(4H, m). 3.70-4.00(3H, m), 4.25- 
20 4.40(3H, m). 4.97(2H. d. J=5.9Hz). 7.49(2H. d. J=8.4Hz). 7,60(2H. d. J-8.4Hz), 7.70(1 H, s), 8.37 (1 H. s). 8.86(1 H. 

s). 10,71(1Kbr), 13.77(1H,s). 

Example 15 

25 3-Ethyl-8-[4-(piperidinomethyl)benzylamino]-2.3-dihydro-1 H-imidazo[4,5-Q]quina2oline-2-thione • 2 hydrochloride 
(Compound 15) 

This compound was synthesized from the compound obtained in Reference Example 1 1 . 

30 ^H-NMR (DMSO-de) S(ppm): 1.31(3H. t, J=7.2H2). 1.66-1.80 (4H, m). 2.70-2.90(2H. m). 3.15-3.40(4H, m). 4.23 
(2H. s), 4.36(2H. q. J=7.2H2). 4.98(2H. d, J=5.4Hz), 7.48(2H, d. J=8.4Hz), 7.60(2H. d. J=8.4Hz). 7.72(1 H. s). 
8.39(1 H, s), 8.86(1 H. s), 1 0.65-1 0.74(2H. m), 13.75(1 H. s). 
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gyampie 16 

3-Ethyl-8-[4-(4-methylpiperazin-1 -ylmethyl)benzylamino]-2,3-dihydro-1 H-imidazo[4,5-g]quina20line-2-thione • 3 hydro- 
chloride (Compound 16) 

This compound was synthesized from the compound obtained in Reference Exanple 21. 

^H-NMR (DMSO<l6) 6(ppm): 1 ,31 (3H. t. J=6.9Hz), 2.79(3H, s). 3.30-3.70(1 OH. m). 4.36(2H, q. J=6.9H2). 4.98 (2H. 
d. J=5.9Hz). 7.45-7.60(4H, m), 7.70 (1H, s). 8.38(1H. s). 8.87(1H. s). 10.70-10.80(1 H, m). 13.75(1H, s). 

Example 17 

8.{4.[(i .Butylamino)methyObenzylamino}-3-ethyl-2,3-dihydro-1 H-imidazo[4.5-g]quina2oline-2-thione • 2 hydrochlo- 
ride(Compound 17) 

This compound was synthesized from the compound obtained in Reference Exanrple 22. 

^H-NMR (DMSOKJe) S(ppm): 0.87(3H, t. J=7.3H2). 1.17-1.35 (5H. m). 1.60-1.75(2H. m). 2.84(2H. br), 4.09(2H. br). 
4.35(2H, q. J=7.3H2). 4.96(2H. d, J=5.6H2). 7.45(2H. d. J=8.3H2), 7.54(2H. d. J=8.3Hz). 7.73 (1H. s). 8.40(1 H, s). 
8.84(1 H. s). 9.26(2H. br). 1 0.76(1 H. br). 1 3.76(1 H. s). 
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Example 18 

3-Ethyl-8-{4-[(1 -propylamino)methyl]benzylamino}-2,3-di hydro- 1 H-imidazo[4,5-glquinazoline-2-thione • 2 hydrochlo- 
ride(Compound 18) 

5 

This compound was synthesized from the corrpound obtained in Reference Example 23. 

^H-NMR (DMSO-dg) 6(ppm): 0.88(3H. t. J=7.4Hz), 1.30(3H. t. J=6.9Hz). 1.61-1.71(2H, m), 2.80(2H. br), 4.09 (2H, 
s), 4.35(2H. q. J=6.9Hz), 4.96(2H. d. J=5.6Hz), 7.45(2H. d. J=8.3Hz), 7.54(2K d. J=8.3Hz), 7.73(1 H. s). 8.40(1 H. 
10 s). 8.83(1 H. s), 9.27(2H. m), 10.73(1 H. br), 13.76(1 H. s). 

Example 19 

3-Ethyl-8-{4-{[(2i3yridyt}methyl]aminomethyl}benzylamino}-2,3<llhydro-1 H-lmk^ • 3 

15 hydrochloride (Compound 19) 

This compound was synthesized from the compound obtained in Reference Example 24. 

^H-NMR (DMSO-de) 6{ppm): 1.30(3H. t J=7.3H2). 4.21(2H. s), 4.29(2H, s). 4.35(2H. q. J=7.3Hz). 4.97(2H. d. 
20 J=5.6Hz), 7.34'7.63(6H. m). 7.78(1 H. s). 7.93(1 H. dd. J=7.6Hz, 7.6Hz). 8.45(1 H. s), 8.65(1 H, d, J-5.0H2). 

8.92(1H. s). 10,91(1H, br). 13.79(1H. s). 

Example 20 

25 3-Ethyl-8-[4-[(1-pyrroiidinyl)methyl]benzylamino]-2.3-dihydro-1 H-imldazo[4,5-g]quinazoline-2-thione • 2 hydrochloride 
This compound was synthesized from the compound obtained in Reference Example 25. 

^H-NMR (DMSO-de) 6(ppm): 1.30(3H. t. J=7.1Hz), 1.80-2.01 (4H. m). 2.99-3.35(4H, m). 4.30-4.37(4H. m). 4.98 
30 (2H, d. J=5.6Hz), 7.47(2H, d, J«7.9Hz). 7.58(2H. d, J=7.9Hz). 7.70(1H, s). 8.37(1H. s), 8.86(1H, s). 10.71(1H. br). 

1 3.76(1 H.s). 

ExanfTPle 21 

35 3-Ethyl-8-[2-(2-morphdinoethoxy)benzylamino]-2.3<lihydro-1 H-imidazo[4,5-g]quinazolin-2-m • 2 hydrochloride 
(Compound 21) 

This compound was synthesized from the compound obtained in Reference Example 28. 

40 ^H-NMR (DMSO-de) 5(PPm): 1.31(3H. t. J=6.8Hz). 3.20-3.45 (4K m), 3.55-3.65(2H. m). 3.85-4.05(6H, m). 4.51 

(2H. br). 4.93(2H, br), 6.90-7.07(2H, m). 7.26-7.35(2H. m). 7.46(1H. s). 8.29(1H, s), 8.79(1H. s), 10.42(1H. s). 
11.95(1H,s). 
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Example 22 

3-Ethyi-8-[2-(2-piperidinoethoxy)benzylamino]-2,3-dihydro-1H-imidazoI4,5-g]quinazoIin-2-one • 2 hydrochloride (Com- 
pound 22) 

This compound was synthesized from the compound obtained in Reference Example 29. 

^H-NMR (DMSO<l6) S(ppm): 1.28(3H, t. J=6.9Hz). 1.28-1.50 (2H. m). 1.65-1.95(4H. m). 2.95-3.10(2H. m). 3.50- 
3.60(4H. m), 3.95(2H. q. J=6.9Hz), 4.42-4.51 (2H. m), 4.90(2H. br). 6.90-6.97(1 H, m), 6.98-7.05(1 H, m). 7.27- 
7.33(2H, m). 7.50(1H. s). 8.30(1H, s). 8.80(1H. s). 10.48(1H s). 10.83 (1H, br). 12.00 (1H, s). 



BNSOOCID: <EP ^0758653A1_L> 



40 



EP0758 653A1 

Example 23 

8-{2-I2-(Diethylammo)ethoxy]ben2ylamino)-3-ethyl-2,3-dihydro-1 H-imida20[4,5-g]quinazolin-2-one • 2 hydrochloride 
(Compound 23) 

5 

This compound was synthesized from the compound obtained in Reference Example 30. 

^H-NMR (DMSO^g) 5(ppm): 1.18-1.35(9H, m). 3.15-3.45(4H. m). 3.50-3.60(2H. m), 3.85-4.00(2H, m). 4.40-4.50 
(2H. m), 4,92(2H. d. J=4.5H2). 6.91-6.97(1 H. m). 7.08(1 H. d. J=7.9Hz). 7.27-7.33{2H. m). 7.53(1 H, s). 8.32(1 H, s), 
10 8.80(1H, s). 10.51(1H, br). 10.80 (1H. br), 12.00(1H. s). 

Example 24 

3-Ethyl-8-{2-[2-(4-methylpipera2in-1 -y!)ethoxy]ben2ylamino}-2.3-dihydro-1 H-lnriidazo[4.5-g]quina2olin-2H)ne • 3 hydro- 
15 chloride (Compound 24) 

This compound was synthesized from the compound obtained in Reference Example 31 . 

^H-NMR (DMSO^Je) S(Ppm): 1.29(3H. t. J=7.2H2). 2.86{3H, s), 3.30-4.00(1 2H, m), 4.49(2H, s), 4.95(2H, d, 
20 J=5.4Hz). 6.94(1 H. dd. J=7.4H2. 7.4H2), 7.05(1 H. d. Jo8.4Hz), 7.50(1 H, s). 8,28(1 H. s). 8.20-8.35 (IH. br). 

8.85(1 H, s). 10.40(1 H, br). 1 1.98(1 H, s). 

Exaqiple 25 

25 8-{3-[3-(Dimethylamino)propoxy]ben2ylamino}-3-ethyl-2.3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one • 2 hydrochlo- 
ride (Compound 25). 

This compound was synthesized from the compound obtained in Reference Example 33. 

30 ^H-NMR (DMSO-dfi) 6(ppm): 1.27(3H, t. J=7.1Hz). 2.08-2.17 (2H, m), 2.74(3H. s). 2.75(3H, s). 3.13-3.21(2H, m), 
3.94(2H. q. J=7.1H2). 4.04(2H. t. J=5.9Hz). 4.89(2H. d. J=5.6Hz). 6.84(1 H. d. J=7.3H2). 6.97-7.00(2H. m). 
7.26(1H, dd, J=7.9H2. 8.3H2), 7.55 (IH, s), 8.26(1H, s), 8.80(1H. s), 10.65-1 0.68(1 H, m), 10.88(1H, br). 12.03(1H, 
s). 

35 gyarpple 26 

8-{4-[3-(Dimethylamino)propoxy]ben2ylamino}-3-ethyl-2,3-dihydro-1 H-imida20[4,5^1quina2olin-2-one • 2 hydrochlo- 
ride (Conrpound 26) 

40 This conrpound was synthesized from the compound obtained in Reference Exarrple 34. 

^H-NMR (DMSO-de) 6(ppm): 1.24(3H, t, J=7.4H2). 2.09-2.20 (2H. m), 2.75(3H. s), 2.76(3H. s). 3.12-3.25(2H. m). 
3.93(2H. q. J=7.4H2). 4.04(2H. t. J=6.2Hz). 4.85(2H. d, J=5.4Hz). 6.91(2H. d. J=8.4Hz), 7.35 (2K d, J=8.4Hz), 
7.54(1 H. s). 8.21(1 H. s). 8.79 (IH. s). 10.58-10.63(1 H. m). 1 0.89(1 H. br). 12.01 (IH. s). 
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Example 27 

3-Ethyl-8-[2-(4-morpholinobutoxy)benzylamino]-2,3-dihydro-1H-imidazo[4,5-g]quina20lin-2-one • 2 hydrochloride 
(Compound 27) 

This compound was synthesized from the compound obtained in Reference Example 38. 

"•H-NMR (DMSO-de) 6(ppm): 1.29(3H. t, J=7.2Hz). 1.77-1.94 (4H. m). 2.95-3.20(6H. m). 3.80-4.00(6H. m). 4.07 
(2H. t. J=5.7Hz). 4.93(2H. d. J=5.4H2). 6.89(1 H. dd. J=7.4Hz. 7.4H2). 7.02(1H. d. J=8.4Hz). 7.19 (1H. d. J=:7.4Hz). 
55 7.27(1H, dd. J=7.4Hz. 8.4Hz). 7.49(1H. s). 8.21(1H. s). 8.82(1H. s). 10.28(1H. br). 11.14(1H. br). 11.98(1H. s). 
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Example 28 

3-Ethyl-8-[2-(4-piperidlnobutoxy)benzylamino]-2,3-clihydro-1 H-imida20[4,5-g]quinazolin-2-one • 2 hydrochloride (Com- 
pound 28) 

5 

This compound was synthesized from the conpound obtained in Reference Example 39. 

^N-NMR (DMSO-dg) 5(ppm): 1.28(3H. t. J=7,2Hz), 1.70-2.00 (10H. m), 2.75-2.90{2H, m). 2.95-3.10(2H, m), 3.30- 
3.40(2H, m), 3.95(2H. q. J=7.2Hz), 4.07(2H. t. J=5.7Hz), 4.93(2H. d, J=5.4H2). 6.89(1 H. dd. J=7.4H2. 7.4H2), 
10 7.02(1H. d. J=8.4Hz). 7,19(1H. d. J=:7.4Hz). 7.27(1H. dd. J=7.4H2, 8.4Hz). 8.23(1H, s), 8.82(1H. s). 10.30- 

10.50(2H, m). 12.00(1 s). 14.85(1 H, s). 

Example 29 

15 3-Ethyt-8-[2-(2-morpholinoethoxy)benzylamino]-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thione • 2 hydrochloride 
This compound was synthesized from the compound obtained in Reference Example 28. 

^H-NMR (DMSOde) S(ppm): 1.32(3H. t J=6.9Hz). 3.45-3.70 (6H. m). 3.85-4.00(4H, m), 4.25-4.55(4H, m), 4.94 
20 (2H. br). 6.85-7.10(2H, m), 7.15-7.40(2H. m), 7.70 (1H, s). a48(1H. s). 8.85(1H, s). 10.61(1H, s), 11.60-11. 80(1 H, 
br>. 13.74(1 H.s). 

Example 30 

25 3-Ethyl-8-[2-(2-piperidinoethoxy)benzylamino]-2,3-dihydro-1 H-imida2o[4,5-glquinazoline-2-thione • 2 hydrochloride 
(Compound 30) 

This compound was synthesized from the compound obtained in Reference Example 29. 

30 ^H-NMR (DMSO-ds) 6(ppm): 1.31(3H. t. J=7.1Hz). 1.60-2.05 (6H. m), 2.92-3.12(2H. m), 3.30-3.60(4H. m). 4.35 
(2H, q. J=7.1Hz). 4.45-4.57(2H, m). 4.93(2H. d. J=4.6Hz). 6.89-7.00(1 H. m). 7.07(1 H. d. J=7.9Hz). 7.20-7.35(2H, 
m), 7.78(1H. s). 8.52{1H. s), 8.86 (IH, s), 10.74{1H. br). 11.03(1 H. br), 13.78(1H, s). 
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Example 31 

8-{2-[2-(Diethylamino)ethoxylbenzylamino}-3-ethyl-2,3-dihydro-1 H-imidazo[4,5-g]quinazoiine-2-thione • 2 hydrochlo- 
ride (Compound 31) 

This compound was synthesized from the compound obtained in Reference Example 30. 

^H-NMR (DMSO-de) 6(ppm): 1.26-1 -33(9H, m). 3.20-3.40(4H, m), 3.50-3.60(2H, m), 4.36(2H. q. J=5.9Hz), 4.45- 
4.50(2H. m), 4.94(2H. d, J=5.4Hz). 6.92-6.98(1 H. m). 7.09(1 H. d, J=7.9Hz). 7.29-7.34(2H. m), 7.74 (IH, s), 
8.50(1H. s). 8.85(1H, s). 10.68(1H, br). 10.81(1H, br), 13.76(1H. s). 

45 Example 32 

3-Ethyl-8-{2-[2-(4-methylpiperazin-1 -yl)ethoxy]benzylamino}-2,3-dihydro-1 H-imidazo[4,5-glquinazoline-2-thione • 3 
hydrochloride (Compound 32) 

so This compound was synthesized from the compound obtained in Reference Example 31 . 

^H-NMR (DMSOnde) 8(ppm): 1.31(3H. t, J=7.2Hz). 2.85(3H, s). 3.40-4.00(1 OH. m). 4.36(2H, q. J=7.2Hz). 4.50 (2H, 
S). 4.97(2H. d. J=4,5Hz). 6.96(1 H. dd. J=7.4Hz. 7.9H2). 7.07(1 H, d. J=7.9Hz), 7.27-7.34 (2H. m). 7.74(1 H, s). 
8.49(1H. s), 8.92(1 H. s), 10.62(1 H. br). 13-75(1 H. s). 

55 
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Example 33 

842-l3-(Dimethylamino)propoxy]ben2ylamino}-3-ethyl-2,3-dlhydro-1 HHmicla20[4,5-g]quinazoline-2-thione • 2 hydro- 
chloride (Corrpound 33) 

5 

This compound was synthesized from the compound obtained in Reference Example 35. 

^H-NMR (DMSO-dg) 5(ppm): 1.31(3K t, J=7.1H2). 2.15-2,24 (2K m). 2.75(3H. s). 2.77(3H. s). 3.20-3.35{2H, m). 
4.13(2H. t. J=5.9Hz). 4.35(2H. q. J=7.1H2), 4.92(2H. d. J=5.3Hz). 6,91 (IK dd. J=7.3H2. 7.6H2), 7.04(1 H. d. 
10 J=7.9H2). 7.23-7.30(2H, m). 7.75(1H. s). 8.47(1H, s). 8.87(1H. s). 10.58(1H, br), 10.77(1H. br). 13.76(1H, s). 

Example 34 

3-Ethyl-8-[2-(3-morpholinopropoxy)benzylamino]-23-dihydro-1 H-imidazo[4,5-g]quinM^ • 2 hydrochloride 

IS (Compound 34) 

This compound was synthesized from the conrpound obtained in Reference Example 37. 

^H-NMR (DMSO-dg) 5(ppm): 1.31(3H, t, J=7.2Hz). 2.20-2.30 (2K m), 2.95-3.20(2H. m). 3.30-3.50(4H, m), 3.80- 
20 4.00(4H. m). 4.14(2H. t, J=5,9Hz), 4.35(2H. q. J=7.2H2). 4.93(2H. d. J=5.0Hz), 6.91(1H, dd. J=7.4H2, 7,4H2). 

7.05(1 H. d. J=7.9H2). 7.22-7.31 (2H. m). 7.75(1 H. s). 8.47(1 H. s). 8.86(1 H. s). 10.57(1 K br). 11. 43(1 H, br), 
13.76(1 H,s). 
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Example 35 

3-Ethyl-8-{2-[1 -(morpholinomelhyl)ethoxy]ben2ylamino}2,3-dihydro- 1 H-imida2o[4,5-g]quinazoline-2-thione • 2 hydro- 
chloride (Compound 35) 

This compound was synthesized from the compound obtained in Reference Example 42. 

^H-NMR (DMSOHjg) S(ppm): 1.21(3H. d, J=5.9H2), 1.30(3H. t. J=6.9Hz). 3.39-3.60{6H, m). 3.85-4.00(4H, m), 
4.34(2H. q. J=6.9Hz). 4.80-5.00(2H. m). 5.31-5.33 (1H, m). 6.95(1 K dd, J=7.4H2, 7.4H2), 7.21 (1H, d. J=7.9Hz). 
7.25-7.36(2H, m), 7.78(1H, s). 8.52(1H, s). 8.85(1H. s). 10.67(1H. s). 11.60(1H. br), 13.77(1H. s). 

3s EyaTOie 36 

3-Ethyl-8-[2-(4-morpholinobutoxy)benzylamino]-2,3-dihydro-1 H-imidazo[4.5-g]quina20line-2-thione • 2 hydrochloride 
(Compound 36) 

40 This compound was synthesized from the compound obtained in Reference Exanple 38. 

^H-NMR (DMSO-de) 6(ppm): 1.31(3H, t, J=7.2H2). 1.72-1.92 (4H, m). 2.95-3.20(6H. m), 3.80-4.00(4H, m), 4.07 
(2H. t, J=5.9H2). 4.36(2H, q, J=7.2H2). 4.94(2H. d. J=5.4H2), 6,90(1 H. dd, J=7.4Hz, 7.9Hz), 7.04 (1 H, d, J=7.9H2), 
7.21 (1H, d. J=6.9Hz), 7.28(1 H, dd, J=6.9Hz. 7.4Hz), 7.75(1 H. s). 8.44(1 H. s), 8.87(1 H, s), 10.51(1H. br). 1 1.24(1 H. 
45 br). 13.76 (1H,s). 

Example 37 

3-Ethyl-8-[2-(4-piperidinobutoxy)ben2ylamino]-2,3-dihydro-1 HHmidazo[4,5-g]quinazoline-2-thione • 2 hydrochloride 
so (Compound 37) 

This compound was synthesized from the compound obtained in Reference Example 39. 

^H-NMR (DMSO-de) 6(ppm): 1.31(3H. t. J=7.2Hz). 1.65-1,95 (10H. m). 2.75-2.90(2H. m). 2.95-3.10(2H, m). 3.30- 
55 3.45(2H. m). 4,06(2H. t. J=5.7Hz). 4.36{2H. q. J=7.2Hz). 4.94(2H. d. J=5.4Hz). 6,89(1 H. dd. J=7.4H2. 7.9H2). 
7.03(1H, d. J=7.9H2), 7.20-7,30 (2H, m). 7.76(1H. s), 8.46(1H, s). 8.88(1H, s). 10.44-10. 54(2 H, m), 13.76(1H, s). 
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Example 38 

3-Ethyl-8-[3-(2-morpholinoethoxy)ben2ylamino]-2,3<lihydro-1 H-imida2o[4,5-g]quina2o^ (Compound 38) 

This compound was synthesized from the compound obtained In Reference Example 44. 

""H-NMR (DMSO-de) 6{ppm): 1.29(3K t. J=6.9H2). 2.40-2.43 (4H, m). 2.63(2H, t, J=5.7Hz). 3.51-3.55(4H. m), 
4.03{2H. t. J=5.7Hz), 4.35(2H. q. J=6.9H2). 4.75 (2H. d, J=5.4Hz), 6.81 (1H. d. J=7.9Hz), 6.91-6.94 (2H, m). 
7.21{1H. dd, J=7.9Hz, 8.4H2), 7.64(1 H. s), 8.08(1H. s), 8.38(1H. s). 8.79-8.83(1H. m), 13.25(1H, s). 

Example 39 

3-Ethyl-8-[3-(2-plperidinoethoxy)ben2ylamino]-2,3<lihydro- 1 H-imidazoI4,5-g]quinazoline-2-thlone (Compound 39) 

15 This compound was synthesized from the compound okstained In Reference Example 45. 

■•H-NMR (DMSO-de) 8(ppm): 1.29(3H, t J=7.2Hz), 1.30-1.40 (2H. m), 1 .40-1 .50(4H. m). 2.33-2.38(4H. m), 2.58 
(2H, t J=5.9H2). 4.00(2H, t, J=5.9H2). 4.35(2H, q, J=7.2H2). 4.75(2H. d, J=5.4H2), 6.80(1 H, dd. J=2.0H2, 7.9Hz), 
6.90(1 H. s), 6.92(1 H. dd, J=2.0H2. 7.9Hz), 7.21 (1H, dd. J=7.9Hz. 7.9H2). 7.63(1 H, s), 8.08(1 H. s), 8.38(1 H, s). 
20 8.78-8.83 (IH.m). 

Example 40 

8-{3-[2-(Diethylamino)ethoxy]benzylamino}-3-ethyl-2,3-dihydro-1H-imida2o[4,5-g]quina20line-2-thione (Compound 40) 
This compound was synthesi2ed from the compound obtained in Reference Example 46. 
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^H-NMR (DMSO-de) 6(ppm): 0.93(6H. t. J=6.9H2). 1.28(3H. t. J=:7.2H2). 2.50(4H. q. J=6.9H2), 2.71 (2H. t. 
J=6.2Hz). 3.96(2H. t, J=6.2Hz). 4.33(2H. q. J=7.2Hz). 4.75(2H. d. J=5,9Hz). 6.78(1 H. d. J=7.9Hz). 6.91 -6.93(2H. 
30 m), 7.20(1 H. dd, J«7.9H2. 8.4H2), 7.49(1 H, s). 8.03(1 H, s). 8.34(1 H, s). 8.65-8.70(1 H, m). 

Example 41 

8-{3-[3-(Dlmethylamino)propoxy]benzylamino}-3-ethyl-2.3-dihydro-1 H-imida20[4,5-g}qulnazoline-2-thione • 2 hydro- 
ps chtoride (Compound 41 ) 

This compound was synthesi2ed from the compound obtained In Reference Example 33. 

^H-NMR (DMSCKle) e>(ppm): 1.31(3H. t. J=7.1H2), 2.12-2.19 (2H, m), 2.74(3H. s). 2.76(3H. s). 3.17-3.25(2H. m). 
40 4.04(2H, t J=5.9Hz). 4.34(2H, q, J=:7.1H2). 4.92(2H. d. J=5.6Hz). 6.87(1H, d. J=7,7Hz). 6.90-7.01(2H, m), 

7.27(1H, dd. J=7.9Hz. 8.3Hz), 7.79 (1H. s), 8.46(1H, s). 8.85(1H, s), 1 0.84-1 0.88(2H. m). 13.77(1H. s). 

Example 42 

45 3-Ethyl-8-[4-(2-morpholinoethoxy)ben2ylamino]-2.3-dihydro-1 H-imidazo[4,5-g]quina20line-2-thione * 2 hydrochloride 
(Compound 42) 

This compound was synthesi2ed from the compound obtained in Reference Example 48. 

so ^H-NMR (DMSO^Je) S(ppm): 1.31(3H, t. J=6.9H2), 3.30-3.60 (6H, m). 3.75-4.05(4H, m). 4.28-4.49(4H. m). 4.89 

(2H, d, J=4.6H2). 6.98(2H. d, J=8.3Hz). 7.39(2H. d, J=8.3H2). 7.72(1 H, s). 8.38(1 H. s). 8.86(1 H, s). 10.68- 
1 0.73(1 H. br). 1 3.70(1 H. br). 
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Exgnple 43 

8-{4-[3-(Dlmethylamlno)propoxy]benzylamino}-3-ethyl-2.3-dihydro-1H-imidazo[4,5-g]quinazoline-2-thione • 2 hydro- 
chloride (Compound 43) 

This compound was synthesized from the compound obtained in Reference Example 34. 
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^H-NMR (DMSO-de) 6(ppm): 1.30(3K t. J=7.2Hz), 2.11-2.20 (2K m), 2.75(3H. s). 2.76{3H. s), 3.12-3.25(2H. m). 
4.04(2H. t. J=5.9Hz). 4.34(2H. q. J=7.2Hz). 4.88(2H. d. J=5.4Hz). 6.92(2H. d, J=8.7Hz), 7.36 (2H. d. J=8.7Hz). 
7.76(1H, s). 8.40(1H. s). 8.85 (1H. s). 10.70-10.83(2H. m), 13.75(1K s). 

5 Example 44 

3-Ethyl-8-[2-(4iDhenylpiperazinO-ylmethyl)benzylamino]-2,3<lihydro-1H-i • 3 hydro- 

chloride (Compound 44) 

10 This compound was synthesized from the compound obtained in Reference Example 49. 

^H-NMR (DMSO-de) 5(ppm): 1.32(3H. t. J=6.9Hz). 3.34-3.62 (6H. m). 3.80-3.90(2H, m), 4.36(2H. q. J=6.9Hz), 
4.67(2H. s), 5.19(2H. d, J=5.0Hz). 6.87(1H. dd. J=6.9Hz, 7.3Hz). 6.95-7.03(2H, m), 7.20-7.30(2H. m), 7.40- 
7.45(2H, m). 7.50-7.56(1H, m). 7.73(1H, s), 7.80-7.82(1 H, m), 8.46(1H. s). 8,91(1K s), 10.87(1H, br). 11.14{1H, 
15 br), 13.76(1 H.s). 

Example 45 

84244-(2-Chlorophenyl)piperazin-1-ylmethyObenzylamino}-3-ethyl-2,3<lihydro-1H-imidazo[4,5-g]qu^ 
20 thione * 3 hydrochloride (Compound 45) 

This compound was synthesized from the compound obtained in Reference Example 50. 

^H-NMR (DMSO-de) 5(PPm): 1 .31(3H. t. J=7,1Hz). 3.30-3.60 (8H. m). 4.36(2H. q. J=7.1Hz), 4.69(2H, s). 5.19 (2H. 
25 d. J=5.0Hz), 7.11(1H. dd. J=7.6Hz, 7.9Hz). 7.19(1H. d. J=7.6Hz). 7.30-7.53(5H. m). 7.72(1H. s), 7.83(1H. br). 
8.45(1H, s). 8.90(1H. s). 10.82 (IH. br). 11.10(1H. br). 13.76(1H. s). 

Example 46 

30 3-Ethyl-8-{2-[4-(2-methoxyphenyl)piperazin-1-ylmethyllbenzylam!no}-2.3-dihydro-1H-imida^^ 
thione • 3 hydrochloride (Compound 46) 

This compound was synthesized from the compound obtained in Reference Example 51. 

35 ^H-NMR (DMSO-de) S(ppm): 1.31(3H. t J=7.1Hz). 3.22-3.30 (2H. m). 3.35-3.57(6H. m). 3.80(3H, s), 4.35(2H. q, 
J=7.1Hz), 4.67(2H, s). 5.20(2H. d, J=5.3Hz). 6.88-7.05(4H. m). 7.38-7.48(2H. m). 7.53-7.57(1 H. m). 7.76(1 H. s). 
7.81-7.84(1H, m). 8.47(1H. s). 8.90(1H. s). 10.89(1H, br). 11.11(1H. br), 13.77 (IH, s). 
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Example 47 

3-Ethyl-8-{2-[(1 -pyrrolidinyl)methyl]benzylamlno}-2.3-dihydro-1 H-lmldazo[4.5-g]quinazoline-2-thlone • 2 hydrochlo- 
ride(Compound 47) 

This compound was synthesized from the compound obtained in Reference Example 52. 

^H-NMR (DMSO-de) 6(ppm): 1.30(3H, t. J=7.1Hz), 1.90-2.15 (4H. m). 3.20-3.35(2H. m). 3.35-3.50(2H. m), 4.35 
(2H. q. J=7.1Hz). 4.66(2H, s). 5.14(2K d. J=5,3Hz), 7.35-7.43(2H. m), 7.52-7.55(1H. m). 7.72-7.79(2H, m),. 
8.48(1H. 6), 8.89(1H, s). 10.90 (IH, br), 11.11(1H. br). 13.77(1H. s). 

so Example 48 

3-Ethyl-8-[2-(4-ethylpiperazin-1 -ylmethyl)benzylamino]-2,3-dihydro-1 H-imidazo[4.5-gK|uinazoline-2-thione • 3 hydro- 
chloride (Compound 48) 

55 This compound was synthesized from the compound obtained in Reference Example 53. 

^H-NMR (DMSO-de) 6(ppm): 1.25-1.35(6H, m), 3.40-3.70 (12H, m). 3.45(2H, q, J=6.9Hz). 5.15(2H, d. J=4.6Hz), 
7.35-7.45(2H. m). 7.45-7.52(1 H. m), 7.60-7.70(1H. m). 7.74(1 H. s), 8.44(1 H. s). 8.96 (IH, s), 10.78(1H. br), 
13.77(1 H. s). 



45 



BNSDOCtD: <EP 0758653A1J„> 




EP0758 653 A1 



Example 49 

8-{2-[Bis(2-hydroxyethyl)aminomethyl]ben2ylamino}-3-ethyl-2,3Kjihydro-^ 
hydrochloride (Compound 49) 

5 

This compound was synthesized from the compound obtained in Reference Example 54. 

^H-NMR (DMSO-dg) 5(ppm): 1.31(3H, t, J=7.1Hz). 3.37-3.50 (4H, m). 3.85-3.95(4H. m), 4.36(2H. q, J=7.1H2), 
4.78(2H. s). 5.08(2H. d. J=4.6H2). 7.40-7.45(2H, m). 7.50-7.53(1 H, m), 7.72-7.79(2H. m). 8.43(1 H, s). 8.88(1 H. s), 
10 9.84(1 H. br), 10.79(1 H, s). 13.76 (1H, s). 

Example 50 

3-Ethyl-8-[2-(4-methylhexahydro-1 H-1 ,4-diazepln-l -ylmethyl)benzytamino]-2,3-dlhydro-1 H-imldazo[4,5-g]quinazoline- 
75 2-thione • 3 hydrochloride (Compound 50) 

This compound was synthesized from the compound obtained in Reference Example 55. 

^H-NMR (DMSO-dg) S(PPm): 1.31(3H. t. J=7,1 Hz). 2.26-2.41 (2H. m). 2.83(3H, s), 3.47-3.66(4H, m), 3.70-4.05 
20 (4H. m). 4.36(2H, q, J=7.1H2), 4.68(2H. br). 5.13 (2H. s). 7.36-7.44(2H. m), 7.47-7.54(1 H. m), 7.73 (1K s). 

7.83(1H, br). 8.46(1H. s). 8.96(1H, s). 10.86(1H. br). 11.40-1 1.90(1 H. br). 

Example 51 

25 3-Ethy1-8-[2-(hexahydroazepinomethyl)berizylamino]-2.3<fihydro-1 H-imidazo[4,5-g]quina20line-2-thione • 2 hydrochlo- 
ride (Compound 51) 

This compound was synthesi2ed from the compound obtained in Reference Example 56. 

30 ^H-NMR (DMSO-de) 8(ppm): 1.30(3H, t. J=7.3H2). 1.60-1.80 (4H, m). 1 .90-1 .94(4H, m), 3.20-3.30(4H. m). 4.35 

(2H, q. J=7.3H2), 4.57(2H. d, J:=5.3H2). 5.09(2H; d, J:=6.3H2). 7.38-7.54(2H. m), 7.77(1 H. s), 7.82-7.86(1 H, m), 
8.47(1 H, s). 8.89(1 H. s). 10.78(1 H, br), 1 0.92(1 H. s). 1 3.79(1 K s). 

Ex a m p le 52 

35 

8-{2-[(1-Butylamino)methyQben2ylamino}-3-ethyl-2,3-dihydro-1 H-imidazo[4.5-g]quinazoline-2-thione • 2 hydrochloride 
(Compound 52) 

This compound was synthesized from the compound otrtained in Reference Example 57. 

40 

^H-NMR (DMSO^Je) 6(PPm)^ 0.90(3H. t. J=7.3Hz). 1.05-1.45 (5H. m). 1.70-1.74(2H, m). 3.04(2H. s), 4.31-4.37 
(4H, m), 5.08(2H. d. J=4.6Hz). 7.37-7.41 (2H, m). 7.42-7.52(1 H. m). 7.64-7.67(1 H, m). 7.74(1 H. s). 8.46(1 H. s), 
8.88(1H, s), 9.36(2H. s), 10.74(1H. br), 13.76(1H. s). 

45 Example 53 

3-Ethyl-8-[2-(4-methyihexahydro-1 H-1 ,4-dtazepin-1 -ylmethyObenzylamino]-2,3-dihydro-1 H-imidazo[4,5-g]quinazolin-2- 
one (Compound 53) 

so This conr|x>und was synthesized from the compound obtained in Reference Example 55. 

^H-NMR (DMSOde) 6(ppm): 1.31{3H. t. J=6.9H2), 1.75-1.90 (2H, m). 2.46(3H, s). 2.72-2.85(8H. m). 3.78(2H, s), 
3.98(2H. q. J=6.9Hz). 4.97(2H, d. J=4.6Hz). 7.22-7.27(2H. m). 7.28-7.37(2H. m), 7.40(1H. s). 7.87(1 H. s). 8.37(1 H, 
s), 8.52(1 H.s). 
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Example 54 

8444(Diethylamino)methyl]ben2y1amino)-3-ethyl-2.3<lihydro-1 H-imida20[^ (Compound 54) 

5 This compound was synthesized from the compound obtained in Reference Example 58. 

^H-NMR (DMSO-de) 5(ppm): 1.17-1 .32(9H, m), 3.05-3.20(4H. m). 4.29(2H. s), 4.36(2H. q. J=6.9H2). 4.87(2H, d. 
J=5.3H2), 7,47{4H. br), 7.63(1H. s), 8.13{1H. s). 8.49(1H. s), 9.27(1H. br). 13.37(1H. s). 

w ExanfTple 55 

8-{4-{(Diethylamlno)methyl]benzylamtno)-3-ethyl-2.3<lihydro-1 H-imidazo[4.5-g]quina^^ (Compound 55) 

This compound was synthesized from the compound obtained in Reference Example 58. 

75 

"•H-NMR (DMSO-de) 6(ppm): 1.17-1.29(9H. m), 3.03-3.17(4H, m), 3.94(2H. q. J=7.3Hz), 4.29(2H. s), 4.87(2H. d. 
J=5.0Hz). 7.35(1 H. s), 7.42-7.65(4H.m), 7.91 (1H. s), 8.49(1 H. s). 8.82(1 H. br). 9.20(1 H. t, J=5.0Hz). 

Exannale 56 

3-Ethyl-8-[4-(4-methylpipera2in- 1 -ylmethyl)benzylamino]-2.3-dihydro-1 H-lmidazoI4.5-g]quinazolin-2-one (Compound 
56) 

This compound was synthesized from the compound obtained in Reference Example 21 . 

^H-NMR (DMSOkJs) 6(ppm): 1.25(3H. t. J=7.1Hz). 2.77(3H. br). 3.30-3.70(1 OH, m). 3.92(2H. q. J=7.1Hz). 4.76 
(2H. d. J=5.3H2). 7.23(2H. d. J=7.9Hz). 7.34(1 H, s). 7.31 (2H. d. J=7.9Hz). 7.82(1 H. s). 8.32(1 H. S). 8.60(1 H, t. 
J=5.3Hz). 

30 Example 57 

3-Ethyl-8-[2-(3i3tperldinopropoxy)benzylamino]'2,3<ilhydro-1 H-tmidazo[4.5-g]quinazoline-2-thione • 2 hydrochloride 
(Compound 57) 

35 This compound was synthesized from the compound obtained in Reference Exarrple 60. 

^H-NMR (DMSO-de) 5(PPm): 1.32(3H. t. J=6.8Hz), 1.65-1.85 (6H. m). 2.21-2.25(2H. m). 2.75-2.85(2H. m), 3.20- 
3.30(4H. m). 4.13-4,19{2H. m), 4.37(2H. q, J=6.8Hz). 4.93(2H, d. J=5.3Hz). 6.91(1 H, dd. J=6.6H2. 8.2Hz), 
7.03(1 H. d. J=8.6Hz), 7.20-7.31 (2H. m). 7.65(1 H, s), 8.27(1 H, s). 8.42(1 H, s). 8.86(1 H. s). 10.41(1H, br). 

40 

Example 58 

8-{2-[3-(Diethylamino)propoxy]benzylamino}-3-ethyl-2,3-dhydro-1 H-imidazo[4.5-g]quina20line-2-t • 2 hydrochlo- 
ride (Compound 58) 

45 

This compound was synthesized from the compound obtained in Reference Example 62. 

^H-NMR (DMSO-de) 6(ppm): 1.21(6H. t. J«7.3Hz), 1.31(3H, t, J«7.1Hz). 2.05-2.15(2H. m). 3.06-3.22(6H. m), 
4.15(2H, t, J=5.8Hz). 4.36(2H, q, J=7.1Hz). 4.93 (2H. d. J=5.3H2). 6.92(1 H. dd, J=6.9Hz, 7.6H2). 7.04(1 H. d, 
so J=7.9Hz). 7.23-7.32(2H. m), 7.73(1H, s), 8.45(1H. s). 8.89(1H. s), 10.52(1H. br). 10.60 (1H, br), 13.76(1H. s). 

Example 59 

3-Ethyl-8-[2-(3-plperidinopropoxy)benzylamino]-2.3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one • 2 hydrochloride 
55 (Compound 59) 

This compound was synthesized from the compound okatained in Reference Example 60. 

^H-NMR (DMSO-de) 8(ppm): 1.28(3H, t. J=7.1Hz), 1.69-1.85 (6H. m). 2.24-2,28(2H. m). 2.77-2.85(2H. m). 3.17- 
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3.20(2H. m). 3.33-3.43(2H. m). 3.95(2H, q. J=7.1Hz), 4.12(2H. t, J=5.6Hz). 4.91(2H, d, J=5.0H2). 6.90 (IH. dd. 
J=6.9Hz. 7.6Hz). 7.03(1H. d. J=8.3Hz). 7.20-7.30(2H, m), 7.50(1H. s). 8.25{1H, s). 8.32 (IH, s). 10.34(1H, br). 
1 0.50(1 H. br), 1 2.00(1 H.s). 

Example 60 

8-{2-[3-(Dimethylamino)propoxy]ben2ylamino)-3-elhyl-2,3<lihydro-1 H-imidazo[4,5-g]quinazolin-2-one (Compound 60) 
This compound was synthesized from the compound obtained in Reference Example 35. 

^H-NMR (DMSO-de) 6(ppm): 1 .27(3H. t. J=7.1Hz). 2.05-2.10 (2H. m). 2.52(6H. s). 2.91 (2H. t. J=7,4Hz), 3.93 (2H. 
q. J=7.1Hz). 4.12(2H. t J=6.9Hz). 4.76(2H. d. J=5.0Hz). 6.84(1 H. dd. J=7.3Hz. 7.6Hz), 6.97 (IH, d. J=7.9Hz), 7.14- 
7.22(2H. m), 7.33(1 H, s). 7.89(1 H. S), 8.30(1 H, s). 8.40(1 H. t, J=5.0Hz). 

15 Example 61 

3-Ethyl-8-[2-(3-morphoIinopropoxy)benzylamino]-2,3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one (Compound 61) 
This compound was synthesized from the compound obtained in Reference Example 37. 

20 

"•H-NMR (DMSO-dg) 6(ppm): 1.34(3H, t, J=6.9Hz). 1.90-2,00 (2H. m). 2.27-2.38(4H, m). 2,42-2.50(2H. m). 3.57- 
3.62(4H, m), 3.96(2H. q. J=6.9Hz). 4.09(2H. t, J=5.7Hz), 4.78(2H, br). 6.88-6.93(1 H. m), 6.95-7.00(1 H. m), 7.10- 
7.21(2H, m), 7.40(1 H. s). 8.23 (IH. s). 8.35(1 H, s). 8.43(1 H. br). 

25 Example 62 

8-{4-[2-(Diethylamino)ethQxy]benzylamino}-3-ethyl-2.3-dihydro-1H-imidazo[4.5-Q]quinazoline-2-th'w^^ • 2 hydrochlo- 
ride (Compound 62) 

30 This compound was synthesized from the compound obtained in Reference Example 63. 

"•H-NMR (DMSOde) 6(ppm): 1.23-1.33(9H. m), 3.15-3.27(4H, m). 3.40-3.50(2H. m), 4.30-4.43(4H. m). 4.89(2H. d. 
J=r5.3H2). 6.97(2H. d, J=8.6Hz), 7-39(2H. d. J=8.6Hz), 7.76(1H. s). 8.41(1H. s). 8.86(1H, s). 10.78-10.80(2H. m). 
13.77(1 H.s). 

35 

Example 63 

3-Ethyl-8-[4-(2iDiperldinoethoxy)benzylamino]-2,3-dihydro-1 H-imidazo[4.5-glqulna20line-2-thione • 2 hydrochloride 
(Compound 63) 

40 

This compound was synthesized from tfie compound obtained in Reference Example 64. 

^H-NMR (DMSOnde) 6(ppm): 1.31(3H. t. J=7.1Hz). 1.63-1.90 (6H. m), 2.90-3.10(2H, m). 3.30-3.50(4H. m), 4.30- 
4.45(4H. m). 4.88(2H. d. J=5.0Hz). 6,97(2H. d. J=8.6Hz), 7.39(2H. d. J=8.6Hz), 7.77(1 H. s), 8.41 (IH. s), 8.86(1 H, 
45 s), 10.79(1H. br). 10.91(1H. br). 13.76(1H, s). 

Example 64 

3-Ethyl-8-{4-[2-(4-methylpiperazin-1 -yl)ethoxyJbenzylamino}-2,3-dihydro-1 H-imidazo[4.5-gh • 3 

so hydrochloride (Compound 64) 

This compound was synthesized from the compound ot>tained in Reference Example 65. 

^H-NMR (DMSO-ds) 6(ppm): 1.31(3H. t. J=7.1Hz). 2.83(3H. s). 3.30-3.65(10K m). 4.30-4.40(4K m), 4.89(2H, d. 
55 J=5.3Hz). 6.99(2H. d. J=8.6Hz). 7.399(2H. d. J=8.6Hz). 7.75(1H. s). 8.40(1H. s). 8.86(1H. s). 10.77(1H. br). 
13.76(1 H.s). 
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Example gS 

3-Ethyl-8-{4-[2-(4-ethylpiperazinO -yl)ethoxy]ben2ylamino)-2.3KJihydro-1 H-im'i^ • 3 

hydrochloride (Compound 65) 

5 

This compound was synthesized from the compound obtained in Reference Example 66. 

^H-NMR (DMSO<l6) 8(ppm): 1.26(3H. t. J=7.3Hz), 1.30(3H. t, J=7.1Hz). 3.16-3.76(1 2H. m). 4.33-4.37(4H. m). 
4.89(2H. d. J=5.3Hz). 6.99(2H. d. J=8.7H2). 7.38 (2H, d. J=8.7Hz). 7.72(1 H. s). 8.38(1 H, s). 8.87 (1 H, s). 10.73(1 H. 
10 t J=5.3Hz), 13.77(1 H.s). 

Example 66 

3-Ethyl-8-{4-{2-[4-(2-hydroxyethyOpiperazin'1-yl]ethoxy}benzylamlno}-2.3KJihydro-1H-ln^ 
15 thione • 3 hydrochloride (Compound 66) 

This compound was synthesized from the compound obtained in Reference Example 67. 

^H-NMR (DMSO-de) 5(ppm): 1.30(3H, t. J=7.1Hz), 3.24-3.99 (14H, m). 4.30-4.38(4H, m). 4.88(2H, d. J=5.6Hz), 
20 6.99(2H.d. J=8.9Hz). 7.39(2H. d, J»8.9Hz). 7.77 (1H, s). 8.42(1 H, s). 8.86(1 H, s), 10.81(1H. t. J=5.6Hz). 13.79(1 H. 

6). 

Example 67 

2S 3-Ethyl-8-{4-[2-(1 -pyrrolidinyl)ethoxy]benzylamino}-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thione • 2 hydrochlo- 
ride (Compound 67) 

This compound was synthesized from the compound obtained in Reference Example 68. 

30 ^H-NMR (DMSO-dfi) 5(ppm): 1.30(3H. t, J=7.1Hz). 1.88-2.02 (4H. m). 3.06-3.10(2H, m). 3.42-3.50(4H. m), 4.33- 

4.35(4H, m), 4.88(2H, d. J=5.3Hz). 6.99(2H. d. J=8.6Hz). 7.39(2H. d. J=8.6Hz), 7.76(1 H, s). 8.42 (1H, s). 8.86(1 H. 
s), 10.81(1H, br). 11.12(1H. br), 13.79(1H. s). 



35 



40 



ExgrTTpie 68 

8-{4-[3-(Diethylamino)propoxy]benzylamino}-3-ethyl-2,3<fihydro-1H-imidazo[4.5-g]quinazoline-2-thione (Compound 
68) 

This compound was synthesized from the compound obtained in Reference Example 70. 

^H-NMR (DMSO-de) 6(ppm): 1.16-1.35(9H, m). 2.13-2.15(2H. m). 3.10-3.25(6H, m). 4.04(2H, t. J=5.9Hz). 4.34 
(2H, q. J=7.0Hz). 4.76(2H. t, J=5.6Hz), 6.90(2H. d, J=8.6Hz), 7.32(2H, d, J=8.6Hz), 7.66(1 H. s), 8.1 7(1 H, s). 
8,54(1 H. s), 9.44(1 H. br), 10.33(1 H. br). 

45 Example 69 

8-{4-|4-(Diethylamino)butoxy]benzylamino)-3-ethyl-2,3-dihydro-1 H-imidazo[4.5-g]quinazoline-2-thione (Compound 69) 
This compound was synthesized from the compound obtained in Reference Example 72. 

so 

^H-NMR (DMSG-dg) 6(ppm): 1.16-1.30(9H. m). 1.70-1.80(4H. m). 3.01-3.22(6K m). 3.96(2H. t. J=5.4Hz). 4.33 
(2H. q. J=6-9Hz), 4.70(2H. t, J=5.3H2), 6.87(2H. d, J=8.6Hz), 7.29(2H, d. J=8.6Hz). 7.61 (IH. s), 8.09(1 H. s). 
8.39(1H. s), 8.92(1 H. br), 13.50(1 H, br). 

55 Example 7Q 

8-{4-[2-(Diethylamino)ethoxy]benzylamino}-3-ethyl-2,3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one (Compound 69) 
This compound was synthesized from the compound obtained in Reference Example 63. 
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^H-NMR (DMSO-de) S(ppm): 1.00-1. 10(6H, m). 1.25(3H. t, J=6.9Hz). 2.65-2.80(4H, m), 3.25-3.40{2H. m), 3.94 
{2H, q, J=6.9H2). 4.09(2H. br). 4.70(2H, t, J=5.3Hz), 6.88(2H. d. J=8.6Hz). 7.29(2H, d, J=8.6H2). 7.33(1 H, s). 
7.81(1H. s). a33(1H. s), 8.54(1H. t. J=5.3Hz). 



5 Example 71 

3-Ethyl-8-[2-(1 .2.3.6-tetrahydropyridin-1-ylmethyl)ben2ylamino] -2.3-dihydro-1H-imidazo[4,5-g]quina20line-2-thione • 2 
hydrochloride (Compound 71) 

10 7-Ethylamirio-6-nitro-4-[2-(1,2.3,6-tetrahydropyridin-1-ylme%l)benzylamlno]quin^ (3.80 g. 9.09 mmol) 
obtained in Reference Example 73 was suspended in ethanol (100 ml) followed by stirring at 80°C under heating. 
Reduced iron (1 .9 g, 34.0 mmol) and water (3 ml) were added thereto, and anhydrous feme chloride (catalytic amount) 
was added to the mixture followed by stirring at the same temperature for 1 .5 hours. After the reaction, insoluble matters 
were filtered off using filtration auxiliary(celite). Triethylamine (8.00 ml. 57.6 mmol) and carbon disulfide (30.0 ml, 499 

15 mmol) were added to the obtained filtrate followed by stirring at room tenrperature for one night Cartx)n disulfide (1 0.0 
ml, 166 mmol) was added and the mixture was stirred at room temperature further for one night After the reaction, the 
solution was concentrated under reduced pressure and the residue was purified by silica gel column chromatography 
(eluent: chloroform/methanol = 100) to give a free base (1.49 g). The obtained free base was suspended in methanol 
under ice-cooling, and an excess amount of 4N hydrogen chloride/ethyl acetate was added thereto. The solution was 

20 concentrated and the residue was crystallized from ethanol/ether followed by drying to give the title compound (1 .1 7 g, 
26%). 



^H-NMR (DMSO-de) 6(ppm): 1.31(3H. t J=7.1H2), 2.25-2.50 (2H. m), 3.30-3.50(2H, m). 3.74-3.78(2H, m). 4.35 
(2H. q, J=7.1Hz). 4.65(2H. s). 5.12(2H. d. J=4.6H2). 5.75(1H. d, J=9.9Hz), 5.96(1H. d. J=9.9Hz). 7.37-7.45(2H. m), 
7.53-7.56(1 H. m). 776-7.79(2H. m). 8.48(1 H, s). 8.88(1 H. s). 10.60-10.90(2H, m). 1 3.76(1 H, s). 



Example 72 

3-Ethyl-8-{2-{4-[2-(2-hydrQxyethoxy)ethyl]piperazin-1 -ylmethyl}benzylamino}-2.3-dihydro- 1 H-imidazo[4.5-Q]quina20- 
30 line-2-th»ne • 3 h>drochloride (Compound 72) 

This compound was synthesized from the conpound obtained in Reference Example 74. 

1H-NMR (DMSO-de) 6(ppm): 1.32(3H. t J=71Hz), 3.38-3.87 (14H. m). 3.90-4.31(2H, m). 4.36(2H. q. J-71Hz), 
35 4.40-4.70(2H. m), 5.16(2H. d. J=5.0Hz), 737-7.39 (2K m), 752-7.55(1H, m). 7.72-7,76(2H. m), 8.45 (1H, s), 
8.95(1 H, s). 10.82(1 H. br). 1 3.72(1 H. s). 



Example 73 

40 3-Ethyl -8-{2-{4-[(isopropylcarbamoy!)methyl]piperazin-1 -ylmethyl}benzylamino}-2,3-dihydro-1 H-imidazoI4,5-g]quinazo- 
line-2-thione -3 hydrochloride (Compound 73) 

This compound was synthesized from the compound obtained in Reference Example 75. 

45 ^H-NMR (DMSO<l6) S(ppm): 1.11(6H, d. J=6.6Hz). 1.31(3H, t. J:=7.3Hz), 3.25-3.73(1 OH. m). 3.75-4.00(2H, m), 

4.35(2H. q, J=7.3Hz). 4.36-4.52(1H. m), 5.15(2H. d. J=4.6Hz). 7.37-742(3H. m). 7.42-7.51(1H. m). 7.68-7.75(1H. 
m). 776(1H. s), 8.47(1H, s). 8.52-8.55(1 H, m). 10.86(1H. br), 13.75(1H,s). 



Example 74 

so 

3-Ethyl-8-{2-[4-(3.4-methylenedioxybenzyl)pipera2in-1-yImethyQben2ylamino}-2.3-dihydro-1H-imic^^ 
line-2-thione • 3 hydrochloride (Compound 74) 

This compound was synthesized from the compound obtained in Reference Example 76. 

55 

""H-NMR (DMSO^Je) 6(ppm): 1,32(3H. t. J=71H2), 3.28-3.91 (10H, m). 4.35(2H. q. J=7.1Hz). 4.45-4.61 (2H. m). 
5.15(2H, d. J=3.6Hz). 6.06(2H. s), 6.93(1H. d. J=7.9Hz). 7.1 1-7.14(1H. m), 733-7.42(3H. m), 7.51-7.53(1H. m). 
7.71-774(1H. m), 775(1H, s), 8.45(1H, s). 8.94(1H, s). 10.81(1H,s), 13.73(1 H, s). 
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Example 75 

3-Ethyl-8-{2-I4-(ethoxycartx)nyl)piperidin-1-ylmethyOben2ylamino}-2,3<^^^^ H-imida20[4.5-g]quinazo!ine-2- 
thione • 2 hydrochloride (Conpound 75) 

5 

This compound was synthesized from the conpound obtained in Reference Example 77. 

^H-NMR (DMSO-dg) 6(ppm): 1.21(3H.t. J=71Hz). 1.31(3H. t. J=71H2), 2.07-2.25(4H. m). 3.22-3.35(2H. m), 3.37- 
3.65(3H. m). 4.11(2H. q. J=71H2), 4.35(2H, q, J=71Hz). 4.56{2H, s). 5.14(2H. d, J=5.3H2), 7.35-7.44(2H. m). 
10 7.51 -757(1 H. m), 7.74-7.88(2H m). 8.46(1 H, s). 8.89(1 H, s). 1 0.88(1 H. br). 13.75 (1H, s). 

Example 76 

3-Ethyl-8-{2-[4-(ethoxycartx3nyl)plperidin-1-ylmethyObenzylamino}-2,3KJihydro-1H-imidM^ 
IS hydrochloride (Compound 76) 

This compound was synthesized from the compound obtained in Reference Example 77. 

"•H-NMR (DMSO-de) 6(ppm): 1.20-1. 28(6H. m). 2.07-2.30(4H. m). 3.07-3.25(2H, m), 3.38-3.50(3H. m). 3.94(2H. q. 
20 J=73H2), 4.10(2H, q. J=7.3H2), 4.55(2H. s). 5.10(2H, d. J=5.0H2). 7.38-7.43(2H, m), 7.51-755 (2K m), 773- 

777(2H, m). 8.27(1 H. s). 8,84(1 H. s). 10.74(1 H. s). 12.01 (1H. s), 

Example 77 

25 3-Ethyl-8-{2-[4-(2-pyridyl)piperidin-1 -ylmethyl]ben2ylamino}-2,3-dihydro-1 H-imidazo[4,5-g]quina20lin-2-one • 3 hydro- 
chloride (Compound 77) 

This compound was synthesi2ed from the compound obtained in Reference Example 16. 

30 ^H-NMR (DMSO-de) 6(ppm): 1.28(3H. t J=7.2H2), 3.44-3.70 (4H. m). 3,75-3.98(4H. m). 4.52-4.75(4H, m), 5.14 
(2H, d. J=5.0H2). 7.00(1 H. dd. J=6.4H2, 6.4H2), 736-7.44(3H, m), 748-7.58(2H. m). 7.86(1 H, d, J=6.4Hz), 
7.99(1H. dd. J=7.4Hz, 8.9Hz). 8.13(1H, d, J=7.4Hz), 8.29(1H, s), 8.93(1H, s), 10.81(1H, br), 11.77(1H, br), 
1 1.99(1 H,s). 

35 Example 78 

842-I3-(Diethylamino)propoxy]benzylamino}-3-ethyl-2,3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one • 2 hydrochloride 
(Compound 78) 

40 This conpound was synthesized from the conpound obtained in Reference Exanple 62. 

^H-NMR (DMSO-de) 8(ppm): 1.21-1.31(9H. m), 2.18-2,23(2H, m). 3.08-3.38(6H. m). 3.95(2H. q. J=6.9Hz). 4.16 
(2H. t. J=5.8Hz). 4.91(2H. d, J=5.3Hz). 6.90(1H. dd, J=7.3Hz, 73Hz). 7.03(1H. d. J=8.3Hz), 7.21-7.29(2H. m). 
754(1H. s). 8.28(1H. s). 8.83(1H. s). 10.39(1H. br), 10.80(1H. br). 12.00(1H. s). 

45 

Example 79 

3-Ethyl-8-[3-(3-morpholinopropoxy)ben2ylamino]-2,3-dihydro-1 H-imida2o[4,5-gX|uina20line-2-thione • 2 hydrochloride 
(Conpound 79) 

so 

This compound was synthesi2ed from the compound obtained in Reference Example 79. 

^H-NMR (DMSO-de) 6(ppm): 1.23(3H. t. J=71H2), 2.10-2.20 (2H. m). 2.97-3.16(2H, m). 3.20-3.28(2H. m), 3.38- 
3.41 (2H. m). 3.73-3.99(6H, m). 4.28(2H. q, J=:71H2). 4.85(2H, d. J=5.3H2), 6.78-6.83(1 H. m). 6.91-6.93(2H. m), 
ss 7.20(1H. dd, J=8.0Hz. 8.2Hz). 767(1H. s), 8.35(1H. s). 8.80(1H. s). 10.73(1H. br), 11.31(1H. br). 13.71(1H. s). 
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Example 80 

8-{3-[3-(Diethylamino)propoxy]benzylamino}-3-ethyl-2.3<lihydro-1 H-imid^^ • 2 hydrochlo- 

ride (Compound 80) 

5 

This compound was synthesized from the compound obtained In Reference Example 81 . 

^H-NMR (DMSO-dg) 6(ppm): 1.21-1 .34(9H. m). 2.09-2.19(2H. m). 3.07-3.20(6H. m), 4.06(2H, t. J=6.9Hz), 4.35 
(2H. q, J=6.9Hz). 4.93{2K d. J=5.3Hz). 6.87(1 H. d. J=6.9Hz). 6.99(1 H. d. J=7.3Hz). 7.01 (1H, s), 7.27(1 K ckJ, J= 
10 6.9Hz. 7.3Hz). 7.75(1 H, s). 842 (1H, s). 8.86(1 H. s), 10.62(1 H. br), 1 0.77(1 H, br). 1 3.76(1 H. s). 

Example 91 

3-Ethyl-8-[3-(3-niorpholinopropoxy)benzylamino]-2.3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one • 2 hydrochloride 
75 (Compound 81) 

This compound was synthesized from the compound obtained In Reference Example 79. 

^H-NMR (DMSOKJg) 5(ppm): 1.23(3H, t. J=7.4Hz). 2.17-2.24 (2H. m). 3.05-3.13(2K m), 3.24-3.42(2K m), 3.47- 
20 3.51 (2H. m). 3.88-4.07(8H. m). 4.91 (2H, d. J=5.6Hz). 6.88(1 H. d. J=7.6Hz), 6.98(1 H. s), 6.99 (1H, d, J=6.6Hz), 

7.28(1H, dd. J=6.6Hz. 7.6Hz). 7.48(1H. s). 8.19(1H, s). 8.83(1H. s). 10.55(1H. br). 11.17(1H, br), 12.02(1H. br). 

Example 82 

25 3-Ethyl-8-[4-(3-morpholinopropoxy)benzylamino]-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thtone • 2 hydrochloride 
(Compound 82) 

This compound was synthesized from the compound obtained in Reference Example 83. 

30 ^H-NMR (DMSO-de) 5(ppm): 1.30(3H, t, J=7.1Hz). 2.10-2.24 (2K m). 2.80-3.25(6H. m), 3.78-4.00(4H. m). 4.04 

(2H, t. J=6.1Hz), 4.35(2H, q. J=7.1Hz). 4.88(2H. d. J=5.6Hz). 6.93(2H, d. J=8.6Hz). 7.36(2H. d, J=8.6Hz), 7.72(1H. 
s). 8.37(1H, s), 8.86(1H. s). 10.70(1H. s). 11.40(1H. s), 13.76(1H, br). 

Example 83 

55 

3-Ethyl-8-[4-(4-morpholinobutoxy)benzyIamino]-2.3-dihydro-1 H-imidazo[4.5-g]quinazoline-2-thione • 2 hydrochloride 
(Compound 83) 

This compound was synthesized from the compound ofcrtalned in Reference Example 85. 

40 

■"H-NMR (DMSO-de) 6(ppm): 1.30(3H. t, J=7.1Hz), 1.72-1.89 (4H. m). 2.96-3.19(6H. m). 3.75-4.00(6H. m), 4.35 
(2H. q. J=7.1Hz). 4.88(2H, d. J=5.3Hz). 6.92(2H. d. J=8.6Hz). 7.35(2H, d. J=8.6Hz), 7.72(1 H, s). 8.38(1 H, s), 
8.87(1H. s). 10.79(1H.s), 11.14(1H, s), 13.77(1H. s). 

45 Example 84 

8>{4-[4-(Diethylamino)butoxy]benzylamino}-3-ethyl-2,3-dihydro-1H-irTiidazo[4.5-g]quinazoline-^ * 2 hydrochlo- 

ride (Compound 84) 

so This compound was synthesized from the compound obtained in Reference Example 87. 

^H-NMR (DMSO-dfi) 8(ppm): 1.15-1.32(9H. m). 1.65-1.90(4H. m). 2.98-3.15(6H. m). 3.97(2H. t. J=6.3Hz). 4.35 
(2H. q. J=7.3H2). 4.87(2H. d. J=5.6Hz). 6.91 (2H. d. J=8.6Hz). 7.34(2H, d, J=8.6Hz). 7.76(1 H, s). 8.41 (IN, s). 
8.85(1 H. s), 10.48(1 H.s), 10.75(1 H. br). 1 3.76(1 H. s). 
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Example 95 

3'Ethyl-8-[2-(4-ethylpiperazin-1-ylmethyl)benzylamino}-2,3-dihydro-1H • 3 hydrochlo- 

ride (Compound 85) 

This compound was synthesized from the compound obtained in Reference Exanrple 53. 

^H-NMR (DMSO-de) 6(ppm): 1 .26-1 .35(6H. m). 3.19-3,30(2H. br), 3.40-4,05(1 2H, m). 5.13(2H. d. J=5.0Hz). 7.37- 
7,43(2H. m). 7.50-7.56(2H. m). 7.75(1 H, s), 8.25(1 H, s), 8.90(1 H, s). 1 0.65(1 H. s). 11, 99(1 H, s). 



10 



3-Ethyl-8-[3-(2-morpholinoethoxy)benzylamino]-2,3<lihydro-1 H-lmfdazo[4,5-g]qulna20lin"2-one (Cornpound 86) 

IS This compound was synthesized from the compound obtained in Reference Example 44. 

^H-NMR (DMSO-dg) 6(ppm): 1.27(3H. t. J=7.2Hz). 2.41-2.50 (4H. m), 2.65(2H. t. J=5.9Hz), 3.53-3.57(4H. m). 
3.92(2H. q. J=7.2Hz). 4.03(2H. t. J=5.9Hz). 4.74 (2H, d. J=5.9Hz), 6,78(1 H, d. J=6.4Hz). 6.90(1 H, s), 6.92(1 H. d. 
J=6.9Hz). 7.19(1 H, dd. J=6.4Hz. 6.9Hz). 7.32(1 H, s). 7.82(1 H. s), 8.32(1 H. s), 8.52(1 H. t. J=5.9Hz). 1 1.37(1 H, s). 



20 
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Example 87 

3-Ethyl-8-[3-(2iDiperldinoethoxy)benzylaminoJ-2,3-dihydro-1 H-imidazo[4,5-g]quinazolin-2-one • 2 hydrochloride (Com- 
pound 87) 

This compound was synthesized from the compound obtained in Reference Example 45. 



^H-NMR (DMSO-de) 8(ppm): 1.29(3H. t. J=7.2Hz). 1.68-2.00 (6H, m). 2.90-3. 10(2H. m). 3.20-3.50(4H. m). 3.94 
(2H. q. J=7.2Hz), 4.41-4.45(2H. m), 4.91 (2H. d. J=5.4Hz). 6.90(1 H. d. J=8.4Hz). 7.01-7.06{2H, m). 7.28(1 H, dd. 
30 J=7.9Hz. 8.4Hz), 7.54(1 H, s). 8.25 (1 H. s). 8.80(1 H. s), 10.65(1 H. t. J=5.4Hz), 12.00 (1 H, s). 

Example 88 

8-{3-[3-(Diethylamino)propoxy]benzylamino}-3-ethyl-2.3-dihydro-1 H-imidazo[4,5-glquinazoIin-2-one • 2 hydrochloride 
35 (Compound 88) 

This compound was synthesized from the compound obtained in Reference Example 81 . 

■'H-NMR (DMSO-dg) i)(ppm): 1.19-1.31(9H. m), 2.09-2.20(2H, m), 3,07-3.20(6H. m), 3.94(2H, q, J=7.4Hz). 4.06 
40 (2H, t, J=6.2Hz). 4.90(2H. d, J=5,9Hz), 6.87(1 H. d, J=6.9Hz), 6.98(1H, d, J=6.4Hz). 6.99(1H. s). 7.26(1 H. dd, J= 

6.4Hz, 6.9Hz), 7.52(1H, s), 8.22 (1H, s), 8.80(1H, s). 10.56-10.65(2H, m), 12.00 (IN, s). 

Example 89 

45 8-{2-[(Dimethylamino)methyl]benzylamlno}-3-ethyl-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thione • 2 hydrochb- 
ride (Compound 89) 

This compound was synthesized from the compound obtained in Reference Example 88. 

so ^ H-NMR (DMSO-dg) 6(ppm): 1.32(3H. t, J=6.9Hz). 2.85(3H, s). 2.86(3H, s), 4.36(2H. q, J=6.9Hz). 4.60(2H. s). 

5.13(2H.d. J=5.4Hz). 7.35-7.44(2H. m), 7.52-7.56(1 H. m). 7.67-7.73(1 H. m). 7.79(1 H, s). 8.47 (1H. s). 8.88(1 H, s). 
10.77(1 H. br), 10.87(1H, br). 13.73(1H, s). 
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IndMStrtal Appficability 

According to the present invention, there can be provided imtdazoquinazoline derivatives or pharmaceutically 
acceptable salts thereof which have the strong and selective cGMP-spedfic PDE inhibitory activity and are ireful for 
treating or ameliorating cardiovascular diseases such as thromtDosis, angina pectoris, hypertension, heart failure, arte- 
rial sclerosis, as well as asthma and the like. 
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Claims 

1 . An imidazoquinazoline derivative represented by formula (I): 



10 



15 




wherein represents hydrogen, substituted or unsubstituted lower alkyl. cycloalkyl. Iwer alkenyl, substihJted or 
msSwed aralkyl. substiMed or unsubstituted aryl. substituted or unsubstituted heteroarylalkyl. or substituted 
^ u^^Jii hSer^ryl. and r3 represent independently hydrogen, substituted or unsubstitul«l lower a M. 
suS^S or?nsubstitu7ed aralkyl. substituted or uns.*sti1uted aryl. substituted or unsutettuted ^eteroao^^alM. 
or SbSi or unsubstituted heteroaryl. or and R^ are combined to represent a substituted or ur^bsbtuted 
hLter^SJc group containing a nitrogen atom. R^ represents hydrogen or substituted or unsubsttUrted lowerall^ 
J^epSel O or S. Y represents a single bond or O. n represents 0. 1 . 2. or 3. or a pharmaceuhcally acceptable 
salt thereof. 

25 2, An imidazoquinazoline derivative or a pharmaceutically acceptable salt thereof according to Claim 1 . wherein 
represents substituted or unsubstituted lower alkyl- 

3 An imidazoquinazoline derivative or a pharmaceutically acceptable salt thereof according to Qaim 1 or 2 wher^^^ 
r" Lnd a^^ combined to represent a substituted or unsubstituted heterocyclic group containing a nitrogen atom. 

4, A pharmaceutical coirposition containing an imidazoquinazoline derivative or a pharmaceutically acceptable salt 
thereof according to any of Claims 1 to 3. 
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